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Additiona} Groundwater Assessment ) Glendale Redevelopment Agency
UNOCAL Service Station 0353 January 17, 2005

Table 1
Summary of Analytical Results of Soil Samples
UNOCAL Service Station 0353
200 South Central Avenne, Glendale, California

MW-6@ 105 | ND ND ND ND ND ND
MW-7@ 105 | ND ND ND _ND ND ND
MW-8 @ 105" | ND ND ND ND ND ND
MW-9@100' | ND |. ND ND ND ND ND

mg/kg = milligrams per kilogram; u = micrograms. per kilogram; ND = not detected (see Appendix E for
laboratory Megod Detection%{imfts)g/kb &t P & i

Table 2
Results of Detected CAM Metals
UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

(Units = mg/kg)
Arsenic 2.40 ND ND ND 500 5
Barium 121 120 86.5 610 10,000 100
Chromim 15.1 _ 137 '8.30 10.2 2,500 560
Cobalt 11.4 10.8 7.60 5.55 8,000 80
Copper 17.6 19.0 11.5 9.95 2,500 25
Nickel 9.0 9.0 5.45 475 2,000 20
Vanadium 43.5 433 323 235 2,400 24
Zinc : 620 56.0 - 38.6 29.1 5000 | 250

mg/kg = milligrams per kilogram; TTLC = Total Threshold Limit Concentration; STLC = Soluble Threshold Limit

Concentration; mg/l = milligrams per liter; ND = not detected (see Appendix E for laboratory Method Detection

Limits)

Gidoct 10562204 rep : EP Associates




TABLE II
Summary of Analytical Results of Soil Samples - Hollow-Stem Auger Borings
i UNOCAL. Service Station (353
: 200 South Central Avenue, Glendale, California
B1-5' - -
& B1-10° - - - - -
B1-15 - - — — | -
B1-20" - - - - -
B1-25' - - - - -
) B3 41.3 ND ND 41.3 X-118.5
B1-40" - o - - -
Bi-45 13,300 514 ND 14,314 T - 1,170,000
- E - 671,000
: X - 4,150,600
B1-50 562 352 ND . - 6012 T - 16,900
E - 19,200
X - 145,500
B1-55 24,360 : 563 ND 24,863 B - 75,3000 Organic Lead = ND
' T - 1,870,000
E - 672,600
: X - 3,960,000
B1-60' 1,590 88.5 20.5 1,699 _ -
B1-65 0.640 ND ND 0.640 : -
; - BI1-75 . 0.624 '~ ND ND 6.624 -
Bi1-85% 2.02 ND ND 2.02 -
]
: B1-95 ND ND ND ND --
- BI1-105" . ND ND ND ND MTBE - 5.4
B2-20¢ ND ND ND ND ND
B2-25 -- -- - - --
- B2-30 ND ND ND ND ND
B2-35' - - - — : -
i B2-4¢' ND ND ND ND ND
5 i B3-12 - - - - -
; B3-15' - - — - ~
B3-20" - - - - ' -
2 B3-25' - - - - . -
- B3-30" - - - - _ -
4 B3-35" - ~ - - _ -
B3-40' - - - - -
; mg/kg (milligrams per kilogram) or parts per million (ppm) .
- ug/kg (micrograms per kilogram) or éaarts per billion (ppb)
= not detected; -- = nof analyze o




TABLE II (continued)
— Summary of Analytical Results of Soil Samples - Hollow-Stem Auger Borings
EINOCAL Service Station 0353

' : 200 South Central Avenue, Glendale, California

B3-45" ND ND ND ND X-55
E B3-50' - - - - -
B3-55' ©2.63 ND ND 2.63 B-26.3
T - 405
E-70.3
X-572
. MTBE - 326
¥ , TBA - 181
B3-60' - - - _ ~ -
g B3-65' ND ND ND ND MTBE - 26.5
B4-10' ND ND ND ND -
- B4-20" ~ - - — -
B4-30' - - - - —
B4-40" 60.9 19.6 ND 80.5 T-5L.5
X - 68.0
B4-45" 1,846 146 ND 1,986 T - 35,000
' E - 54,700
i X - 473,000
B4-50" - - - - -
k2 B4-55' 1.86 ND ND 1.86 B-118
T - 861
E - 141
X-976
MTBE - 646
B4-60' - - - - --
B4-65' ND ND ND ND T-5.6
- | MTBE - 160
B4-70" - - - _ - --
- B4-75' - ND “ND - ND ND - MTBE - 33.3
.:i - .
iy B5-20' ND ND ND. ' ND —
B5-30 - - ~ - | -
3 B5-40' - - - -

mg/kg (milligrams per kilogram) or parts per million {ppm)
ug/kg (micrograms per kilogram) or parts per billion (ppb)
ND = not detected; -- =not analyzed

| D
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_ TABLE II {continued)
Summary of Analytical Results of Soil Samples - Hollow-Stem Auger Borings
UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

B5-52' 1.24 ND ND 1.24 T -34.6

E-9.5

X - 94.9

MTBE - 49.5

TBA - 66.8
B5-55' - - - - -
B5-60" 139 9.7 ND 148.7 T-3,870

E - 3,760

X - 25,530
B5-65' - - - - -
B5-70° ND ND ND ND MTBE - 17.7
B6-20' ~ - - - -
B6-30" - - - . -
B6-40" ND ND ND ND ND
B6-50" 3.49 ND ND 3.49 T - 245

E - 239

X -1,927
B6-55' - - - - -
B6-60" 0.669 ND ND 0.669 T-175

E-17.7

X - 138

MTBE - 16.0

 B6-65" - - - - -

B6-70' 1.18 ND ND 1.18 MTBE - 13.1

mg/kg (milligrams per kilogram) or parts per million égpm)

ug/kg (micrograms per kilogram) or
N%k= not detected; -- = nof analyze

garts per billion

pb)




TABLE II1
Summary of AnalytlﬁNal Resnits of Soil Samples - Geoprobe Borings

-1: 200 South Cegt‘?alf ggglgg S(%gr?(?alg Séa.hfom}a
3 GPI-1' - - - - ND -
' GPl6' | - - — - ND -
- GPI-11' - - - - - .-
GP2-1' - - - - - -
GP2-6' - - — - - -
GP2-11' - ND. ND ND - -
GP3-1' - - - - - -
- GP3-6' - - - - - -
GP3-11" ND 10.8 21.2 32.0 ND o
. GP3-16' - - - - ND *%
' GP4-1' - - o - - -
} GP4-6' ~- - ~ - — -
GP4-11" ND ND ND ND ND **
GP4-16' - - - - ND ‘ -
__ GP5-1' - - —~ - - -
GP5-6' - - - — - -
GP5-11" ND 64.3 1,160 1,224.3 ND *
GP5-16' - 37.2 897 934.2 ND -
GP6-1' ND ND ND ND . -
GP6-6' - - - - - -
GP6-11" - - - - - -
GP6-16' - - - - - -
GP6-21' ND ND ND ND - -
| GP6-26' - - - — - -
J ' GP7-1' ND ND ND - ND - -
GP7-6' - - - - - -
GP7-11" - - - - - —
GP7-16' - - - - - -
i GP7-21" ND ND ND ND . e
- GP7-26' - - - ~ - -
- GP8-1' ND ND ND ND - ' -
4 GP8-6' - - - - -- -
GP8-11' - - — A - - -
] z%_’kgg(gﬁﬁé%iﬁs%?rﬁfﬁ%ﬁ %ﬂ}?&%ﬁ%‘hﬂé’ﬂ oy |
HE Seen"(l)";gge\?t?gr (S;kidn g/tlgtg?s Results
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TABLE I {continued) :

Summary of Analytical Results of Soil Samples - Geoprobe Borings :
UNOCAL Service Station 0353

= 200 South Central Avenue, Glendale, California

~ | cpsie - - - - . o
GP8-21° ND ND - ND ND - -
GP8-26' - - - - - - |
GPY-1' ND ND ND ND - R
- GP9-6' - - - - - .
GPO-11 - - - o .
y GP10-T' ND ND ND ND - .
GP10-6 - - ~ . - .
- GP10-11" - - - - - -
GP11-1 ND ND ND ND - -
. GP11-6 - - - ~- - -
4 GP11-11" - - —~ - - -
- GP12-1' ND 389 4,220 4,609 - -
g GP12-6 - ND 9.5 9.5 - -
1 GP12-11" - - - - - -
A GP13-1" ND ND 377 : 377 - -
GP13-6' - - . - - -
GPI3-11" - - - - - -
_ GP14-1' ND ND ND ND - -
: GP14-6 - - - ~ - -
GP14-11" - - - - ' - -
3 GP15-1' ND [ osal | 1160 1,214.1 - -
GP15-6' - ND 21.6 21.6 - -
GP15-11" - — - R - -
GP16-1' ND ND ND ND - -

3 GP16-6' - - - - - -
- mg/kg (milligrams per kilogram) or parts per million (ppm) ‘

} ug/kg (micrograms per kilogram) or parts per billion (ppb)

= ND =not detected; - = not analyzed



! TABLE 1II (continued)
Summary of Analytical Results of Soil Samples - Geoprobe Borings

UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

i
-
i GPlo-11" ND ND ND ] ND - -
GP16-16' -- - - - - -
E Bi6-21 -- - - - - -
GP17-1 ND 380 3,780 4,160 -- -
GP17-6' - ND ND ND - -
GP17-11' ND ND ~ ND ND — -
- GP17-1¢6' - -- - - - —
- GP17-21 - - - - - —
GP18-1 ND ND ND ND - -
] GP18-6' - - - - - -
GP18-11" ND ND ND ND _ - -
B - GPI8-16' - - - - - ~
GP18-21' - - - ~
GPI19-1" ND 357 3,850 4,207 -- -
GP19-6' - ND 393 393 - -
. GP19-11" ND ND 23.2 23.2 - -
z GP19-16' - - - - - -
GP19-21" - - -- - - -
3 GP20-1' o - - - - —
GP20-¢' - — - - - -
- GP20-11 ND ND ND ND ND wE
GP20-16' - - - — _— -
. GpP21-1 ND ND 34.1 34.1 - -
: GP21-6' - - - - - -
GpP21-17° ND ND ND - ND — -
j GP21-16 | - - - - N -
. GP21-21' - - - C— - -
_ Gp22-1' ND : 377 2,870 ' 3,247 - -
- GP22-¢' - - - - - -
| Gp2z2-11" ND ND ND . ND - -
B GP22-16' - - - - - -
mg/kg (milligrams per kilogram) or parts per mitlion {ppm) '
i g%(ﬁ (micgg[%gagas_ pfr:kggtgge:g? gg éjaﬂs per billion éppb)
i wE Seen"?‘gble V for CAM Meta}syresults
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TABLE I1I {continued)
Summary of Analytical Results of Soil Samples - Geoprobe Borings
3 _ UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

] GP22-21" - - - - - -
GP23-1' ND 56.0 793 849 - -
= GP23-6' N - - ' - - .
' GP23-11" ND ND ND ND N ~
GP23-16' - R - N N
GP23-21' - . ~ - _ .
GP24-1' - ND 118 1,330 1,448 - .
. GP24-6' - - _ - ~ -
GP24-11" ND ND ND ND - -
GP24-16' — - N ~ N N
GP24-21" - - - - - -
. GP25-1" ND 318 2,240 2,558 - N
1 GP25-6' - — - . - -
GP25-11' ND ND ND ND - -
B GP25-16' - - - R - -
& GP25-21" - - - - - -
1 GP26-1' ND 116 1,080 1,196 - -
A GP26-6' - - - - - -
. GP26-11" ND ND 20.6 20.6 - -
} GP26-16' - - - - - -
GP2621' | - B - - ~ -
GP27-1' ND ND ND ND - | -
GP27-6' - - - - - -
) GP27-11' ND 80.8 1,230 1,310.8 - - -
. GP27-16' - “ND ND ND - -
. GP2721' - ND ND ND ~ -~
| GP28-1" ND ND - 11.9 11.9 . -
- GPas-¢ - - - — o -
4 | Gp2sar ND ND 168 168 - -
" - GP28-16' - - - . , . ~
GP28-21" - — _ . _ -

$ mg/kg (imligrams per kilogram) or parts per mithon (ppm) -
%gg(gnicm%rams%er kilogram or}aﬂs%er billion Eppgb))
= not detected; -- = not analyzed




S TABLE III (continued)

Summary of Analytical Results of Soil Samples - Geoprobe Borings
- UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

#i GP29-1' ND 'ND ND ND - -

! GP29-6' - - : - - - -

. GP29-11' - - ~ - _ - -

j GP29-16' ND ND - 13.0 13.0 - -

N GP30-1" ND 15.6 453 468.6 - -

i GP30-6' - - - _ -

GP30-11' - - - - - -

GP30-16' - - - . | N -

- GP30-21" - ND ND ND ND - -

1 GP31-1' ND ND 35.5 35.5 _ _

GP31-6' . - - _ - -

. GP31-11 ~ ~ - . _ _

GP31-16' - - — - - -

GP31-21' ND ND ND ND - -

. GP32-1' | ND ND 14.4 14.4 - -

GP32-6' - - - - ..

3 GP32-11' - - - L . ~

4 GP32-16' - - ~ - - -

. GP32-21' ND ND ND ND - ~

J GP33-1' ND ND ND ~ ND - -

GP33-6' - - - _ _ -

GP33-11" - - - - - -

GP33-16' - ~ - ~ - -

GP33-21' ND ND 8.9 8.9 - -

GP34-1' ND ND 7.5 7.5 ' - ) -

GP34-6' - - - - - -

GP34-11" - - - _ | - ~

_ GP34-16" - - — - - .

: GP3421' | ND ND . ND ND - -

) GP35-1' ND ND ND ND - -

: GP35-6' - - , - - S

- GP35-11" ND ND ND ND - ' -
| T TRy
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TABLE HI (continued)

Summary of Analytical Results of Soil Samples - Geoprobe Borings

200 South Central Avenue, Glendale, California

UNQCAL Service Station 0353

GP36-1' - - -~ - _ -
GP36-6' ND _ND ND ND ND N
GP36-11" - - - - . .
GP37-1' ND ND ND ND - _
GP37-6' - - - - - -
GP37-11' - - - - - -
GP38-1' ND ND ND ND - ~
GP38-6' - - - - - -
GP38-11" - - - - N _
GP39-1' ND ND ND ND - _
GP39-6' - - - - . .
GP39-11" - - - - _ _
GP40-1' ND 42.5 888 930 - -
GP40-6' - ND ND ND _ ~
GP40-11" ~ - - - _ _
GP41-1' ND 12.1 100 112 - ~
GP41-6" - - - - ~ .
GP41-11 - - - - - -
GP42-1' ND 35.9 527 563 - -
GP42-6' - - - - - -
GP42-11' - - - - _ B
GP43-1' ND ND ND ND ~ _
GP43-6' - - - - - -
GP43-11" - - - ~ — -
 GP44-3' - - ~ — - -
GP44-9" ND ND ND ND ND -
GP44-14' 660 641 8.4 1,309.4 Xylenes = 1,430 -
GP44-19' - ~ - - ~ -
GP44-24' ND ND ND ND ND _
GP45-5' ND ND ND ND ND .
GP46-20' - - - - . -
GP46-30' | ~ ND ND ND ND ND -
GP47-20" ND ND ND ND - -
GP48-20' ND ND ND ND - _

mg/ke (muthgrams per Kilogram) or parts per muthion {(ppm); ug/kg (micrograms per kilogram) or parts per billion {(pp




MAJOR DIVISIONS

TYPICAL NAMES

GW
CLEAN GRAVELS WITH

WELL-GRADED GRAVELS, GRAVEL-SAND MIXTLURES

GRAVELS LITTLE OR NO FINES
MORE THAN HALF
COARSE FRACTION

PODRLY GRADED GRAVELS, GRAVEL-SAND MIXTURES

IS LARGER THAN
NO. 4 SIEVE SIZE
GRAVEL WITH OVER

SILTY GRAVELS, POORLY GRADED GRAVEL-SAND-
SILT MIXTURES

12% FINES

CLAYEY GRAVELS, POORLY GRADED GRAVEL-
SAND-CLAY MIXTURES

CLEAN SANDS WITH

WELL-GRADED SANDS, GRAVELLY SANDS

SANDS LITTLE CR NO FINES
MORE THAN HALF
COARSE FRACTION

COARSE-GRAINED 30ILS

PODRLY GRADED SANDS, GRAYELLY SANDS

IS SMALLER THAN
NG. & SIEVE SIZE

MORE THAN HALF IS LARGER THAN NQ. 200 SIEVE

SANDS WITH OVER

SILTY SANDS, PGORLY GRADED SAND-SILT MIXTURES

12% FINES

CLAYEY SANDS, POORLY GRADED SAND-CLAY MiXTURES

ML INORGANIC SILTS AND VERY FINE SANDS
£ SILTS AND CLAYS 7
OB cL / INCRGANIC CLAYS OF LOW TO MEDIUM PLASTICITY GRAVELLY
5 LIGUID LIMIT 50% CR LESS / CLAYS, SANDY CLAYS, SILTY CLAYS, L. CLAYS
» 4 L
o3t oL i GRGANIC CLAYS AND ORGANIC SILTY CLAYS OF LOW
Do 1 PLASTICITY
w il
T us .
= MH INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE
2 ; g SANDY CR SILTY SOILS, ELASTIC SILTS
- SILTS AND CLAYS 77
TR LIGUID LIMIT GREATER THAN 50% CH /;:’-/-/_ INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
2 A
%
o H 47]  ORGANIC CLAYS OF MEDILM TO HIGH
A d]  PLASTICITY, ORGANIC SILTS
4///5

HIGHLY ORGANIC SOILS PT

PEAT AND OTHER HIGHLY ORGANIC SOILS

B - ‘UNDISTURBED” SPLIT-SPOON OR SHELBY TUBE SAMPLE
"~ BULK OR CLASSIFICATION SAMPLE )

- STANDARD PENETRATION TEST SAMPLE

EJ - NO SAMPLE RECOVERED

I - CORE SAMPLE

z - DEPTH TO FIRST GROUND WATER ENCOUNTERED-

! - DEFTH TO STABILIZED GROUND WATER

HC ODOR - HYDROCARBON ODOR

NG - NG ODOR

LG - SLIGHT CDCR
MO - MODERATE ODOR
3G - STRONG ODOR

VOC (PPM) ~ VOLATILE ORGANIC COMPOUND VAPOR

" CONCENTRATIONS IN PARTS PER MILLION DETECTED BY
 PHOTOIONIZATION DETECTOR OR ORGANIC-VAPOR

ANALYZER

BLOWS/6" ~ BLOWS REQUIRED TO DRIVE SAMPLER
& INCHES WiTH A 140-POUND HAMMER FALLING
30 INCHES

¥ TEL. (816) 266-4699 FAX. (81B) 246-4362

PROJECT NO.: 10902202

EP ASSOCIATES

NAME B LOCATION:
It NORTH BRAND BOLLEVARD, SUITE 4D5
GLENDALE, CALIFORNIA 1202-3023 UNOCAL SS 0353

200 SOUTH CENTRAL AVENLE
GLENDALE, CALIFORNIA

KEY TO BORING LOG
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L O G O F B ORING
1 o g O [
o ~ [Spwn 5 4
VOC. 0o ZiJ T IS
ooy | © € |3k E |§]a8 DESCRIPTION
eo) | S 1Z|gEE|E (2|53 »
¥ S 3 a 2] %) =)
| ] 8" concrete
NO — FILL — sand and pea grovel
47 —
253 | NO % I 5 e FILL. — sand and pea gravel
ol —
36.8 | NO i_ 10 FILL — sond and pea gravel
A —] _
20 | o | 15 SM SAND/SILTY SAND, fight brown, mostly fine sond,
6 some medium to coarse sand, dense, damp,
4 —
220 | O [B5p [ 20 SW SAND, brown, fine to coarse with some fine
37 | gravel, dense
==l - 25
284 | L0 |28 = sw SAND, light brown, fine to coarse sond with 10% fine
50 p—- - to coarse grovel, large rock to 2f’. dense, damp
T 1 Augers grinding @ 28’
100 30 No recovery @ 30
4" —
s {80 p— = . L
26.9 " Sw SAND, groy—brown, fine to coarse sond with fine gravel,
75 — — very dense
100 35 No recovery @ 35
5" —
100 ] No recovery @ 37
1 — —
PROJECT NO. 10902202
o, NAME & LOCATION:  UNOCAL 5§ 0353 BORING NO. Bl
W EP ASSOCIATES 200 SOUTH CENTRAL AVENUE
= 101) NORTH BRAND BOLA.EVARD, SUTE 405 GLENDALE, CALIFORNIA PAGE: JOF 3
' GLENDALE, CALIFORNIA 51202 ;
P TEL: (818) 206-4499 FAX: (518} 285-63062 || || LOGGED BY: ROBIN KI ELEVATION: 571
ac Br: VH EQUIFMENT: HOLEOW-STEM
DATE: D2-03-04 DRILLED BY: PROSCNIC




L O G O F BORING
x © e O 2
[ 1 b
a voo | 8 | & |ZEgl - @] Fel| ©
o) | © | F il E |21 gS| v DESCRIPTION
- &) - [T [ ] %
20 FERR - i - -
48 P ] SwW SAND, light yellow—brown, mostly fine sand with
502 G 50 ] some fine gravel, dense, dry
3 —
7 42 [~ -
50 —— -
2302 SG | o 45% SW same
938 SG 50 50 SW — same, light brown, more coarse gravel
) 2 s ] sw
. 9999 | se |2° 5 SM | SAND/SILTY SAND, light brown, mostly fine sand,
3 ST - — some mediumn to coorse sond, dense, damp,
24 e 1 _
1,854 SG 50 Bo‘m SM SILTY SAND, fight yvellow—brown, with some coorse sand
P 1 and fine gravel, dense, dry
E - —]
S - T —
1,526 | SG |50 g ] Sw SAND, light brown, fine to coarse sand with 10% fine
- 5 — ] SM to coarse grovel, lorge rock to 27, dense, damp
| _ Ended drilling on 2—3—04 @ 65
-  — Started drilling @ 85" on 2-4-04
) 5
: 2| s SAND, ‘light yellow—b tly fi Il sorted
40— 75 sp , -light yellow—brown, mostly fine, well sorted,
733 | MD = | dénse : :
3" —
. PROJECT NO. 0902202
ﬁ NAME & LOCATION: UMOCAL 38 0353 BORING NO. B I
F & EFP ASSOCIATES 200 SOUTH CENTRAL AVENUE
rermrrrcrrgy: 1] NORTH BRAND BOLEEVARD, SUITE 405 GLENDALE, CALIFORNIA
\ww l GLENDALE, CALIFORNIA 91202 PAGE: 20F3
] b 1 g TEL: (BIS) 2L6-4L99 FAX: (818) 264362 LOGGED BY: ROBIN KIM ELEVATION: 57
1 o ac By: VH EQUIPMENT: HOLLOW-STEM
$ DATE: 02-04-01 DRILLED BY: PROSONIC




_ L OCG O F BORING
x o [l w [&] wn
_ Q ~ [Ben S| T o
T ol S |2|3kElE|E| 58 DESCRIPTION
{PID) o S |€58| & | = 23| o
¥ u—]' < a vl o =
80 —
95.3 Lo 63 BS—E Sw _ SAND, tan, fine to coarse, moderate sorting, dense
& - 90 ——
- 11.5 Lo -15% —— 95t SM SILTY SAND, medium brown, fine sond, stiff, moist
- — End drilling on 2—4-04 @ 95
— Start drilling on 2-5-04
L 100—]
1 — 105 -
= Lo 50 R SW SAND, light brown, fine to coarse sand and gravel,
5" Y — poorly sorted, dense, saturated
. & —
3 — 110—
— 115: End of boring @ 115" bgs: Encountered groundwater ot approxi—
s ] mately 105' bgs; Drilled to 115 bgs to allow groundwater to
— collect in boring; Collected grob groundwater somple with dispo—
—— — sable bailer in 2 VOAs. Groundwater was meosured @ 102.3" .
— bgs on 2—6—04.
PROJECT NO. 10902202 B
NAME & LOCATION: UNOCCAL SS 0353 BORING NO. l
EP ASSOCIATES 200 SOUTH CENTRAL AVENUE
i 3 1 o s o v s 4o . GLENDALE, CALIFORNIA PAGE: SoF 3
P TEL (BIB) 2060499 Fax: (BI5) 2ue-u3ez || 1] LOGGED BY: ROBIN KIM ELEVATION: 571"
QC BY: VH EQUIPMENT: HOLLOW-STEM
DATE: 0z2-05-04 . DRILLED BY: . PROSONIC
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APPROACH

WEST HARVARD STREET
SIDEWALK

APPROACH

]

g

STGRAGE

PARKING LOT

TPHg = ND

B, T, E, ¥ = ND, ND, ND, ND|
MTBE = ND

Chloroform = 0.9J ugA

TCE = 1.1 ug/l

F—1t = 4.0 ug/!

MW-5

@

PARKING LOT
H | So—
é .
H T
%
E 3
= SERVICE STATION 9
H BUILDING |2
Bl {TrHg = 0.013 mgA ] [ 1]
Hl {B. T. E, X = ND, ND, ND, ND
H| {MTBE = 14.9 ug/l RR | OFFICE
H| |CHLOROFORM = 0.6 ugA
i MW—~2 E
< ' CANOPY
z U 550—GALLON TANK
§ MINI-MART DRAIN . (WASTE QlL)
COUNTER i———— l
z TPHg = G019 mg/l I-\ | I
5 B, T. E, X = ND, ND, ND, ND _
g GPLL & MTBE = 27.7 ug/}
: TCE = 2.5 ugA
3 Chigroform = 1.0 ugA
H F~11 = 1.8 ugA
H CARBON TETRACHLORIDE = 0.9 ug/
W B4
- r
: A
E { ] B3 D:l:—] CANOPY
H s | !
| rT T T T T - . y
H|B2i | BS
Ha | l I =
g [ | [
: I I
F b m— "—I"|
g r——————— e ——
5 ! [ H TPHg = 0.033 mg/
H . I ! Bb B, T. £ X = ND, ND, ND, ND
5| i |I u MTBE = 44.5 ug/t
5 ! | | | | Chloroform = 0.6J ug/l
| Y AU S e TCE = 0.84
: MW-3 T J-‘_L_—_JJ F-11 = 59 ug/
A \ MW—4¢
H FORMER
g / 10,000—GALLGN TANKS
l[mlllrilljl|lll1lll|lll||i|Iillllli”illlllll)[illl|II!I]!]JI!I‘IIl|!‘ll|||1l,|l[lllIlul]ll][l][;|||1|I|l|il1’T‘_|'I15HI7'IIIll)llill['lll!ll‘lllItgjlallIIil1|||]|;||1]|lLlJ_|||l||||||||‘|l|1l|i|||||lllll!Illlll!l!l|ll”!|“||i!

PLANTER

TPHg = 0.185 mgA

B, T, E, X = 2.6, ND, 0.5J, ND
MTBE = 217 ugA

-Carbon Disulfide = 2.0 ug/l
Chioreferm = 0.8J ugA
Naphthalene = 1.6 ug/l

PCE = Q.54

| F-11 = 1.6 ught
BROMOMETHANE = 2.6 ug/

APPROACH SIDEWALK

APPROACH

SOUTH CENTRAL AVENUE

L B ¢ £E N D

‘ DISPENSER 1SLANDS

o O O

AYDRAULIC HOIST

117 CLARIFIER
=] )
| LOCATICN OF BORING Bt {2/6/04)

TPHg = 0.013 mgA

B, T, E, X = ND, ND, ND, ND
MTBE = 14.9 ugA
CHLOROFORM = 0.6 ug)

MW—2 LOCATION OF MONITORING WELL MW~2
AND GROUNDWATER SAMPLE RESULTS
GPLL
@ LOCATION OF GEOPROBE BORING GP44
A~ A

CROSS SECﬂON LINE FOR FIGURE 8

<J
M

TASK

GROUNDWATER INVESTIGATION

e SITE PLAN

s UNOCAL SERVICE STATION 0353

STEADORSS 200 SOUTH CENTRAL AVENUE, GLENDALE, CA

[ SCALE

71"___15: MMSJFIMMVHM

" 09-29-04 {1 OF 1 [ = 109022038
"o NEP ASSOCIATES FiCURE

- Ui NORTH BRANG SOLLEVARD, SUITE 405
GLENDALE, CALIFORNIA 2i202-3023 2
. " TEL. (818) 25:4-4L99 FAX. (818) 246-6362




WEST HARVARD STREET

PARKING LOT

APPROACH

SIDEWALK

APPROACH

S e O L O o O o O O T O O O O O A O T T O e Ly I L L T C RS Y T LT

[j
=
T STORAGE
%
ur
5
$SERVICE STATION g
BUILGING 3
RR QOFFICE
MW—2 g
: 550—~GALLON TANK
D CANOPY MINI—MART ORAIN (WASTE OiL}
COUNTER H ;““"”""l
]
GPLL
B-’.;)
:E:] CANOPY
[ =~ M
B2l :1 BS
= | 'l ]
l i
L g
=== --h
' Il g6
| Il =
|
’ :
- - g O 0
MW-4
FORMER
10,000-GALLON TANKS
, e PLANTER
Ill“llIlIll||llill!lIIHIlllllIIlillllltll_{l]llll!II[I!HII‘['IIIII|Ill||ll||l|]ll!lllIlll!IlIllIllIllllllIllIllllr‘lll!lII'II(IIIL!lellllJlulllllllIll]ll]llIII||II[]I!ITET[!IHIHIISI|||||1||!||!III!IH]IIIJHIlff‘lflln]"i"!

PARKING LOT

MW~—5

APPROACH

SIDEWALK

APPROACH

SOUTH CENTRAL AVENUE

L E G E N D

'DISPENSER ISLANDS

0 3 O

o HYDRAULIC HOIST
[TT1] CLARIFIER
%1 LOCATION OF BORING B1 (2/6/04)

' APPROXIMATE LATERAL EXTENT OF TPHg
(>500 mg/kg) SOIL CONTAMINATION PLUME

/7

<]
N

TASK

GROUNDWATER INVESTIGATION

s APPROXIMATE LATERAL EXTENT OF TPHg
(>500 mg/kq) SOIL CONTAMINATION PLUME

NAME

UNOCAL SERVICE STATION 0353

STE Mo 200 SOUTH CENTRAL AVENUE, GLENDALE, CA

SCALE 1” = 15 DRAWNSJFIAPPROVEDVH[M

o 09 29-04 | 1 OF 1 [orwwe i 109022030

EP ASSOCIATES FIGURE
HI} NORTH BRAND BOULEVARD, SLITE 105
; GLENDALE, CALIFORNIA 0t202-3023 . 4—

" TEL. {B16) 246-£:499 FAX. {818) 206-L362
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WEST HARVARD STREET

.PARKING LOT

APPROACH

SIDEWALK

APPROACH

SERVICE STATION
BUILDING

Mw-2 ; '

—MAR
CANOBY MINI-MART

RR OFFICE

COUNTER

SMOG CHECK PIT

550—-GALLON TANK
DRAIN {WASTE OIL)

=

-
A ) o

e L]

] |
I 10 iiBe
20,000-GALLON TANK | Ii =
|
| !

FORMER
10,000--GALLON TANKS

CANOPY

MW—4

lll](rl!rlllIHIII]IIII!IIiJ[lIiIHIHIiIl"IIIIIILL“UIH'IHIIIHHIIIlllllilillIlIHIIlllHISu_illi)li'lllIIi'ITF'I'lHITHTTFIIIIIII’IHIIIIllllllllllul'llllllIlill||I||]l[LIl|I1II[]|||||||||||||||l|lllrlllllllilﬁlllTi"ﬂIT‘i

STORAGE

e

PLANTER

PARKING LCT

MW-5

APPROACH . SIDEWALK

APPROACH

SQUTH CENTRAL AVENUE

L E G E N D

DISPENSER ISLANDS

O] L) 0

—r— HYDRAUUC HOIST
[(T1] CLARIFIER
B1
= LOCATION OF BORING B1 (2/6/04)

MW—1 (416.12")

LOCATION CF MONITORING WELL MW--1
(GROUNDWATER ELEVATION ABOVE MSL)

APPROXIMATE LATERAL EXTENT OF
MTBE SOIL CONTAMINATION PLUME

<J
N

TASK -

GROUNDWATER INVESTIGATION

APPROXIMATE LATERAL EXTENT OF
MTBE SOIL CONTAMINATION PLUME

e UNCCAL SERVICE STATION 0353

STE AR 200 SOUTH CENTRAL AVENUE, GLENDALE, CA

SCALE 1" = 15 meJFIAPPRoVEDVH|n:m

M 09-29-04 [ 1 OF 1 [oewdmaem §0G02203E

‘@' EP ASSOCIATES FIGURE
. - IF NORTH BRAMD BOLLEVARD, SUITE 405
GLENDALE, CALIFORNIA 912623023 5
TEL. (818) 266-L499 FAX. {BI8) 2054362




A A’
} : ' | 8L, L E G E N D
. - MW-1 B
DEPTH ‘ MW-3 GROUND SURFACE -
Bi LOCATION OF GEOPROSE BORING 81
—— 5 ‘ '
. , ND i-4—1.3 MTBE CONCEMTRATION (NON~DETECTED)
» FORMER UST PIT : : i TPHg CONCENTRATION {41.3 mg/kg)
— 15§ MW-1 LOCATION OF MONITORING WELL MW~1
2 397']l 34.4 MTBE CONCENTRATION {391 ug/kg)
TPHg CONCENTRATION (34.4 mg/kg)
25"
30
v GROUNDWATER TABLE
35
, 1
40 A-A CROSS SECTION A—A'
L 45
50" NOTES:
MTBE IN BORING B1 WAS LIKELY DELUTED OUT OF
EE' a LABORATGRY RESULTS OF THE SOIL SAMPLES.
80’ a / HORIZONTAL SCALE: " = 10
’ VERTICAL SCALE: 31" = 20'
65 /
e 70
75'
80"
85"
8¢
— 85’
100" ? ? <]
105" N
— ) -
—— 115 T GROUNDWATER INVESTIGATION
120" e APPROXIMATE VERTICAL EXTENT OF
TPHg AND MTBE SOIL CONTAMINATION
— 125 NALE UNOCAL SERVICE STATION 0353
_ ' ' EE RS 900 SOUTH CENTRAL AVENUE, GLENDALE, CA
— 130" _ . SCRE  » 15° ]ORN g [mmvznwlm
M® 09-29-04 |{¥F 1 OF 1 [t wiee 10902203F
| EFP ASSOCIATES AGURE
. 1 NORTH BRAND BOULEVARD, SUITE 405
F GLEWDALE, CA:IFORNIA 91202-3025 6
TEL. {88} 25L6-6499 FAX. (818} 2L6-6362




Table 1
Summary of Analytical Results of Soil Samples
UNQCAL Service Station 0353

200 South Central Avenue, Glendale, California

MW-1 @ 35 47.7 12.6 ~ND 60.3 X-49
MW-1 @ 40' 1,200 18.7 ND 1,218.7 E-567 sec-Butylbenzene - 55.5
X -35,900 Isopropylbenzene - 1,850
Na thalyene - 35,200
n-Propylbenzene - 3,670
1,2,4-Trimethylbenzene - 75,300
1,3,5-Trimethylbenzene - 33,300
MW-1 @ 45' 767 545 ND T72.45 E-97380 sec-Butylbenzene - 1,380
X - 81,500 Isopropylbenzene - 1,950
Napthalene - 13,300
n-Propylbenzene - 7,570
1,2.4-Trimethylbenzene - 61,700
1,3,5-Trimethylbenzene - 18,100
MW-1 @ 55' 344 ND ND 34.4 B-116 sec-Butylbenzene - 55.4
E-488 Isopropylbenzene - 77.3
"TRPH=10.0 | X-3,670 Napthalene - 585
(by Method | MTBE -391 n-Propylbenzene - 294
418.1) TBA - 610 1,2.4-Trimethylbenzene - 2,370
1,3,5-Trimethylbenzene - 668
MW-1 @ 60' ND ND ND ND T-4.9 Trace
X-70
MW-1 @ 65' 0.761 ND ND 0.761 E %g% Trace
X - 128
MTBE - 17.3
MW-1 @ 70 ND ND ND ND 'ND ND
MW-1 @75 ND ND ND ND X-22 Trace
' MTBE - 23.9
MW-2 @ 70" ND ND ND ND ND -
MW-3 @ 65' ND ND ND ND ND -
MW-3 @ 70' " ND ND ND ND X-935
MTBE-11.0
MW-3 @75 2,200 ND ND 2,200 E-5.6 -
. X -40.8
_ MTBE-11.6
MW-3 @ 85 ND ND ND ND MTBE - 64.8 -
MW-3 @ 90' ND ND ND ND MTBE - 183 --
MW-3 @ 95 ND ND ND ND MTBE - 86.0 -
MW-3 @ 100’ ND ND _ ND ND MTBE - 48.5 -
MW-4@ 100 { ND ND ND ND ND ND

mg/kg = milligrams per kilogram; ug/kg = micrograms per kilogram; ND = not detected; -- = not analyzed




Table 2
Results of Detected CAM Metals
- UNOCAL Service Station (0353
200 South Central Avenue, Glendale, California

(Units = mg/kg)

Barium ) 78.6
Cadmium 2.00
Chromium 9.10
Cobalt 7 7.80
Copper- 10.7
Iead 390
Nickel 6.0
Vanadium 29.2
Zinc 45.1

mg/kg = milligrams per kilogram

Table 3
Summary of Groundwater Elevation Data
UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

MW-1 1 9-10-04 518.789 1027 416.12
MW-2 9-10-04 518.179 1023 415.93
MW-3 9-10-04 517.756 101.86 415.96
MW-4 9-10-04 517.310 102.20 416.15
MW-5 9-10-04 516.647 100.63 416.08 |




APPROACH

WEST HARVARD STREET
SIDEWALK

APPROACH

TPHg = 0.013 mg/l

B, T. E. X = ND, ND, ND, ND
MTBE = 14.9 ug/
CHLOROFORM = 0.5 ug/

MW—2
\/

GPLL @

u!

Q B:

___=
F————-
BZI
u | 20,000
]
L

/

TPHg = 0.185 mg/

B, 7, E, X = 2.6, ND, 0.54, ND

MTBE = 217 ug/l

-Carbon Disulfids = 2.0 ug/l

Chloroform = 0.8J ug/}
Naphthalene = 1.5 ug/l
PCE = 0.5

IF-1 = 1.8 ugA

BROMOMETHANE = 2.6 ug/

APPROACH

L E G E N D

Bl
: |

O ) &g

DISPENSER ISLANDS

HYDRAULIC HOIST

CLARIFIER

LOCATION OF BCRING B1 (2/6/04)

TPHg = 0.013 mgA

B, T, E, X = ND, ND, NI}, ND
MTBE = 149 ug/
CHLOROFORM = 0.6 ugA

MW—2

@

LCCATION OF MONITORING WELL MW—2
AND GROUNDWATER SAMPLE RESULTS

LOCATION OF GEOPROBE BORING GP44

CROSS SECTION LINE FOR FIGURE 6

<J
N

TAK GROUNDWATER INVESTIGATION
e SITE PLAN
MNAME

UNOCAL SERVICE STATION Q353

STEAORESS 200 SOUTH CENTRAL AVENUE, GLENDALE, CA

SCALE

1" = 15

DRAWN ¢ |- IAPPRDVEJ vy Im

F 09-29-04

S 1 OF 1

{orawie nser 109022038
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MAJOR DIVISIONS TYPICAL NAMES

GwW 3 WELL-GRADED GRAVELS, GRAVEL-SAND MIXTURES

CLEAN GRAVELS WITH
GRAVELS LITTLE OR NO FINES
MORE THAN HALF
COARSE FRACTION
IS LARGER THAN
NO. & SIEVE SIZE

POORLY GRADED GRAVELS, GRAVEL-SAND MIXTURES

SILTY GRAVELS, POORLY GRADED GRAVEL-SAND-

SILT MIXTURES
GRAVEL WITH OVER

129% FINES

CLAYEY GRAVELS, POORLY GRADED GRAVEL-
SAND-CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY SANDS

CLEAN SANDS WITH

SANDS LITTLE OR NO FINES
MCRE THAN HALF
COARSE FRACTION
IS SMALLER THAN
NO. & SIEVE SIZE

POORLY GRADED SANDS. GRAVELLY SANDS

COARSE-GRAINED S0OILS
MORE THAM HALF IS LARGER THAN NO, 200 SIEVE

SILTY SANDS, POORLY GRADED SAND-SILT MIXTURES

SANDS WITH OVER

12% FINES
CLAYEY SANDS, POORLY GRADED SAND-CLAY MIXTURES
ML INORGANIC SILTS AND VERY FINE SANDS
3 SILTS AND CLAYS 7
= LIQUID LIMIT 50% OR LESS cL / INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY GRAVELLY
O E i / CLAYS, SANDY CLAYS, SILTY CLAYS, L. CLAYS
A s
o FY " ORGANIC CLAYS AND ORGANIC SILTY CLAYS GF LOW
W i i oL 1 T
b PLASTICITY
Z w 1
Z E 8 Lt
2z MH INORGANIC SILTS, MICACECUS OR DIATOMACEQUS FINE
o § g SANDY OR SILTY SOILS, ELASTIC SILTS
L3 SILTS AND CLAYS 77
R & LIGUID LiMiT GREATER THAN 50% CH /_/////x INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
g sy
anry
T 52;/% ORGANIC CLAYS OF MEDIUM TO HIGH

ATyl PLASTICITY, ORGANIC SILTS

G 7

AL A

HIGHLY ORGANIC SOILS PT PEAT AND OTHER HIGHLY ORGANIC SOILS

HC ODGR - HYDROCARBON GDOR

. ~ "UNDISTURBED" SPLIT-SPQON OR SHELBY TUBE SAMPLE

q NO - NO ODOR
N BULK OR CLASSIFICATION SAMPLE L0 - SLIGHT ODOR

MO - MODERATE COOR

[<] - STANDARD PENETRATION TEST SAMPLE
B - NO SAMPLE RECOVERED
- CORE SAMPLE

y - DEPTH TO FiRST GROUND WATER ENCOUNTERED

- DEPTH TO STABILIZED GRCUND WATER

SG - STRONG ODOR

VOC (PPM) - VOLATILE ORGANIC COMPOUND VAPOR
CONCENTRATIONS IN PARTS PER MILLION DETECTED BY
PHOTQIONIZATION DETECTOR OR CRGANIC VAPOR
ANALYZER

BLOWS/6" - BLOWS REQUIRED TO DRIVE SAMPLER
6 INCHES WITH A 140-POUND HAMMER FALLING
30 INCHES '

i f GLENDALFE, CALIFORNIA G1Z02-3023

NAME & LOCATION:
UNOCAL SS 0353

EFP ASSOQCIATES

=t It NORTH BRAND BOULEVARD, SUITE 405

PROJECT NO.: 10902203

200 SOUTH CENTRAL AVENUE
GLENDALE, CALIFORNIA

KEY TO BORING LOG




L OG O F BORING
: 5
-4 w T = v
[} ~ | Bewn L Ot
o = 5% (&
el 8 |¢ |3E8| = | & |ERE DESCRIPTION
(PIB) o 5 |20 o |5 |Faa| ©
T & |° a1 & =}
8 -
— 8" concrete
S = N .
—Ei'« N FILL ~ Sond ond peo gravel to approximately 15" bgs.
10—:§ N)
L =N § SILTY SAND
20 __:\ § SAND, brown, fine to ccorse, some fine gravel,
I =N S poorly sorted, dense, damp
N = N
30—
- =N N _
166 MOD 50 |— \ SW SAND, brown, fine to coorse send ond grovel,
\\\ dense, damp
1,324 | Mop | [ 40 N
28 [ SwW
1,622 5G 5 Q
g 72,0001 SG 50 | S0 b\ NG RECOVERY AT 50
72,000 | sSG 50 | N\ SM | SILTY SAND, brown, fine to coarse sond, some fine grovel, dense, damp
1
117 MOoD Es [ 60 Q Sw SAND, light brown, fine to coarse, seme fine grovel, dense, damp
: 19
g4 | mop |so N sw | siw sanp
r — N
56 | MOD |50 | 70 N SW | SAND
38 MOD %gi t—— =N SP SAND, light brown, fine, well—sorted, 2% fine grovel, dense, damp
— 80 —— N
53 —E\ N
37 ::% % SAND, [light brown, fine to coarse, poorly sorted
o SILTY SAND
26 .
21 [+ CLAYED SAND, moist
‘ SAND, fight brown, fine to coarse, poorly sorted,
B some fine gravel, dense, saturcted
o SILTY SAND, fine to coarse sand, fine gravel, saturoted
L 120 e
- 130 — ' End of boring ot 130" bgs; encountered groundwater
- at approximotely 100" bgs; used B cugers to 100" bgs; overdrilled
— — 11" ougers from 0—130" bgs; set 4" pve groundwaler monitoring well.
— 140 ——
150—
PROJECT NO. 10902203 —
NAME & LOCATION: UNOCAL S8 0333 BORING NO.  MW-I
N EP ASSOCIATES 200 SOUTH CENTRAL AVENUE
= i NORTH BRAND BOULEVARD, SUITE 105 GLENDALE, CALIFORNIA PAGE: LOF I
1 ALE, ‘ . .
TEL: (B18) 246-4499 FAX: {BIB) PAG-L362 LOGGED BY: ROBIN KIM ELEVATION: 518.789" M5L
al BY: VH EQUIPMENT: HSA
DATE: 08/10/04 & 08/11/04 DRILLED BY: WDC
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L OG O F BORING
: g
o o & 2 W
o ~ |[2pwn L o ’
VoC o Z g =37l ©
ey | © | (BEE| E | SlEEE] o DESCRIPTION
xI m d =] “ § o
= 6" concrete
- —=N
B =1 N
10—-—E§ NOTE: LOGGED -ON DRILLING CUTTINGS
=N N
— = N
0 NO e 20—:\ N SAND, brown, fine to coarse with fine gravel,
TN N pooriy sorted, dense, damp
— =N
— = N
6.5 NG SOT\. GRAVELLY SAND, brown, fine to coarse sond and gravel,
T __\ \ very poorly sorted, very dense, damp
= N
T = N
— 40 EN ™
NO =N N
- ZI.—']Q N
— =N
NG | S0 =\ N SAND, brown, fine to coarse, some fine gravel
=N N
=\
NO — 60"-;—_:\ > fine to coorse grovel increcse, very dense
=N
50 | =N N
NO i 70 "N ] Sw | SAND, brown, mostly fine to mediumn, with some coorse sond
T ond fine gravel, poorly sorted, dense, damp
- ™
— 80
N
7
5 SIETY SAND, brown, some fine grave!
L 120D 2 . .
s End of boring ot 120" bgs; encountered groundwater
- — at opproximately 100" bgs; used B” augers to 100'bgs; overdrilied
— with 11" augers from ©—-120" bgs; set 4" pvc groundwater
130 —= monitoring well.
b 120——
150 —
PROJECT NO. 10902203 _
NAME & LOCATION: UNOCAL SS 0353 BORING NO. MW-2
EP ASS0OCIATES 200 SOUTH CENTRAL AVENUE
- ?([:‘L’E"r"%‘;?é"g:dg ;%;E;ﬁg- SUITE 405 GLENDALE, CALIFORNIA PAGE: [ OF ¢
£ TEL: (318) 2161198 FAX: (BIE) 266-£362 LOGGED BY: ROBIN KM ELEVATION: 518.179" MSL
Qc BY: VH EQUIPMENT: HSA
DATE: 08/0L/CL & 0B/05/0k DRILLED BY: wol




L OG C F BORING
. 3 )
o w = = n ‘
2 ~ [Bewn u G
VOC [ Z 5 953 o
ey | © € |38 E | E|2EE] o DESCRIPTION
IS 9 ﬁ:g% & <€ wno .
xT m i oy iz § o
NO :‘;\ 6" concrete
53 _— _:‘f\ Q SAND, brown, fine to coarse with fine gravel, some fines,
L N N\ poorly sorted, loose, slighily damp
85 NO 10—E§ N some course gravel
- =N
0 NO =N N
i 20—\ §
_ =N N
o NO —E\ N same
0 NO 30—"—_"‘\\ \Q
" — N
o e ik\\\ \\\ more coarse gravel, dense
— 40—:§ N
- =N
_.::1§ N
o 50—:\ § SILTY SAND, brown, with fine gravel, medium dense
=N N
— =N N
st —— 50—\ §
- =
0 SL g'—? N I\] SW. | SAND, light yellow—brown, fine to caarse, moderate sorting, dense, domp
i85 MOD 50 | 70 Q SM | SILTY SAND, light brown, fine to coarse sand, fine gravel, dense, damp
7.9 SL 50 . \\\ SP SAND, light brown, mostly fine to medium, dense, well sorted, damp
369 SG 50 — 80 N SM SILTY SAND, light brown, fine to cocrse, fine gravet
82.3 SL s0 | % SM | mostly fine to medium sand
136 | SL |50 | 90 | sM | some clay
130 | NO |2 -5 S| sann/siTY SAND, fine ¢ d, fi |
o " M _ , fine to coarse sond, fine grove
104 NO % — A 100__:"- mostly fine to medium sand, some coorse sond ond fine gravel
- 10— 3
— 120 — - . End of boring ot 120° bgs; encountered groundwoler
— —] at approximately 100" bgs; used.B' augers to 100'bgs; overdrilled
- with 11" augers from 0-120" bgs; set 4° pve groundwater
130—3 - monitoring well,
| o=
150—
PROJECT MO. 10902203 _
NAME & LOCATION: UNOCAL SS 0353 BORING NO. MW-3
EP ASSOCIATES 200 SOUTH CENTRAL AVENUE
" { gﬂ;«ﬁ’ﬁ:ﬂgfﬁfﬁg SUITE 405 GLENDALE, CALIFORNIA PAGE: I OF |
fEL: (818) 2u6-2499 Fa: (818) 206-L362 LOGGED BY: ROBIN KIM EI&EY;JQZ'_\: ag;sﬁ' MSL
d QC BY: VH :
DATE: 08/03/04 ’ DRILLED BY: wbC




L OG O F BORING
: 8
o © [l = 2]
2 ~ | Szn o | B
VOoC [ Z 6 33F &)
o |2 |358| F |%|2EE DPESCRIPTION
(PED) ) o) m§§ & = Ed - w
¥ m |° i I § >
=N 47 asphalt
0 _ 3N \\\ SILTY SAND, brown, mostly fine to medium sond with
- = N appreximately 3% fine to coorse gravel, medium dense, damp
0 10——31\\ N
0 = N
— = N
o ] 20 _:\ § SAND, brown, fine to coarse sand ond gravel, some fines,
- = rnedium dense, damp .
o =\ N
- -=3N N .
3 . 30 __.\ GRAVELLY SAND, brown, fine to coarse sand ond gravel, opproximately
_—\ N 30% coorse grovel, poorly sorted, very dense
0 =] N
— = N
0 =\
o — E—S § coarse gravel decregse
o SO—ZQ N SAND, brown, mostly fine to medium with fine grovel
o - — Q SILTY SAND, brown, fine to coorse, 2% fine gravel
. R
- =N
=N N
0 T 20N N
P D_'_\ ™ SAND, brown, mostly fine to rmedium, some coorse sand and
e gravel, dense, damp
o] -
0 — 80
0 -
0 | 80 some coorse gravel
s} -
o NO %% —Y¥ 100 __- SAND, brown, fine to coorse sand and gravel, -poorly sorted,
P =1 dense, moist to wet
- = R CLAYBY/SILTY SAND, soturated with fine grovel
110—— |2
— e same
L 120 = ‘ ) . :
= End of boring at 120 bgs; encountered groundwaoter
L —— at approximately 100" bgs; used 8" ougers to 100'bgs: overdrilled
e with 11”7 ougers from 0-120" bgs; set 4" pvc groundwater
130 —= monitoring well.- .
—— 40—
_ — NOTE: BORING LOG BASED ON DRILLING CUTTINGS
150——
PROJECT NO. 10902203 ' _
NAME & LOCATION: UNOCAL $S (353 BORING NO.  MW-4
EP ASSQCIATES 200 S0UTH CENTRAL AVEMNUE
. :Eéﬁ:ﬁt H::ﬁﬁ&ﬁﬁgﬁ:' SUITE 405 . GLENDALE, CALIFORNIA PAGE: 1OF I
' TEL: (3i8) PL6-6400 FAX: (8IB) 2464362 LLOGGED BY: ROBIN KiIM ELEVATION: 517.310° MSL
Q< BY: VH EQUIPMENT: HSA
DATE: 0B/06/04 & DB/OG/0L DRILLEE BY: WwDC




L OG o F B ORING
: 5
r (% i £ v
o ~ | Baxwn L [Ty}
[ Zi51 355 (&)
Woel e | ¢ e8| £ | & |ERE DESCRIPTION
(PID) o 3 n:;é A% iFpd] ©
T B |° a | v § >
. :\ < 3" asphalt
o " NO T N \ SAND, brown, mostly fine, some cocrse sand
S _—\ and fine gravel, moderate sorting, damp
0 NO { 10 ..»:Q \\\ fine to coarse gravel increose
0 NO - E.\\\ grove! decrease
=N N
28.5 NO 20—\ < GRAVELLY SAND, brown, fine to coarse sand and gravel,
| i\ poorly sorted, dense, damp
N
19.6 ND =N -
L =y N cobbles to 4
1240 | NO - 30__—;§. § SAND AND GRAVEL, 50/50
93.2 ND L Z—:§ § cobbles to 47
—N
105 NO 40 _—\ i SAND, brown fine to coorse sond ond gravel,
- ___—\ N mostly fine grovel, dense, damp
36.4 NO _—\> N :
80 | No o— N
= NN
186 NO — —N N tried to sample, but "No Recovery” at 55° bgs.
_ =N N
73.8 ) N_O 60 3§ N SAND, brown, fine to coorse, sorme fine gravel
12.3 NO . E_< S SILTY SAND; gray—-brown, fine to coarse send, some clay
343 NO - 70—:_—:”> § fine gravel
53.6 NO . EQ N
731 | NO — 80—\
NO _'_" — SAND, gray—brown, fine to coarse with fine gravel
NO 90—
¥ 100—]
110 —3
120 = End of boring at 120" bygs; encountered groundwater
— — at opproximately .100" bgs; used 11" qugers from
— 0—120" bgs: set 4" pvc groundwater monitoring well.
130 ——
= |
" — NOTE: BORING LOG BASED ON DRILLING CUTTINGS
150 el
PROJECT NO. 10602203 -
NAME B LOCATION: UNOCAL SS 0353 BORING NO.  MW-5
EP ASSOCIATES 200 SOUTH CENTRAL AVENUE
. 2:2:31: Bg:gi(ﬁ:f;;ﬁg- SUITE 405 GLENDALE, CALIFORNIA PAGE: FOF |
' TEL: (BIB) 206-0499 FAX: {BIE) Z06-L362 LOGGED BY: ROBIN KiM : ELEVATION: 516.647" MSL
QcC BY- VH EQUIPMENT: HSA
DATE: 08/02/04 DRILLED BY: WwDC
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WEST HARVARD STREET

SIDEWALK

APPROACH /

APPROACH

" PARKING LOT
' . SMOG, CHECK STORAGE
. SERVICE STATION
2 BUILOUMG.
g OFFICE g
£ =
T - =TT 5
- o
P = 550—GALLCN TANK £
W CANOPY  [MMI-MART DRAIN {WASTE OIL) €
: Fre—— o
t& | NCOUNTERR . 3
2 O
i MW-| B4,
o £ .
[ZI - W Al A
O 83 7 D] [ CANOPY
g ! : n
B2 /}'/ ﬂB? MW-5
B! ] '
= @ Z [;
2, I leb
2R ! I
h
gl 00 O 000 e
1 B @ A FORMER 20,000~GALLON ‘

MW-8

GLENDALE GALLERIA

O [ O

o —

DISPENSER [SLANDS

HYDRAULIC HOIST

CLARIFIER

MW

A-A

LOCATION OF BORING B1 (FEBRUARY 2004)

LOCATION OF EXISTING MONITORING WELL

CROSS SECTION LINE FOR FIGURE &

<
N

SCALE 17 = 30
i ADDITIONAL GROUNDWATER ASSESSMENT
e SITE PLAN
ke UNOCAL SERVICE STATION 0353

STEARESS 200 SOUTH CENTRAL AVENUE, GLENDALE, CA

SCALE .11: — 30’ DRAWN ED APPROVED VH REVISED 01 /1 7/05

P 09/29/04 [T 1 OF 1 [oeamwcwmem 10902204

i EFP ASSOCIATES FIGURE

- s 11l NORTH BRAND BOULEVARD, SUITE 405 =
\‘?} GLENDALE, CALIFORNIA 91202-3023 2

T TEL (BI8) 266-4L99 FAX. (BiB) 246-0362 .




WEST HARVARD STREET

\

APPROACH

/

SIDEWALK

APPROACH

PARKING LOT
[ SMOG CHECK STORAGE
SERVICE STATION
BUI
OFFICE )
H (D) RR
qMW-2 B
5 550—GALLON TAMK
CANOpY  |MNFMART DRAIN (WASTE CIL)
COUNTER |~ 3 73
{1,200 PPM
D @ 107
Mw- (1,360 FPM
(2.63 PPM BL ] @:&s)
@ 559
B3 5 (zt. soo e AT [} CANCPY
r'——------—-- ,©,55)
: (139 pPM
J82 l f | 5P e o09
5 (\ND) / I £
] P [_'? B
J i e R (3.49 PPM
J -;/ 7 ! BS Ve 509
(2,200 PPM 7 _ r ! b o
;&5; A\ —\ Bag D D:‘Cl MW-i
- FORMER ] 20,000-GALLON .
$0,000—GALLON TANKS TANK

PARKING LOT

(N7A - NO SAMPLE RECOVERED:
MW-5

SIDEWALK

APPROACH APPROACH

L £E G E N D

GLENDALE GALLERIA

<J
N

SCALE 3" = 30’

DISPENSER ISLANDS

HYDRAULUC- HOIST

CLARIFIER

APPROXIMATE LATERAL EXTENT OF TPHg
(>500 mg/kg) SOIL CONTAMINATION PLUME

B1
=

(24,300 PPM @ 559

MW-1

{1,200 PPM @ £0%)

(ND)

LOCATION OF BORING Bl {FEBRUARY 2004), SHOWING MAXIMUM
TPHg CONCENTRATION OF 24,300 PPM AT 55 FEET BGS

LOCATION OF EXISTING MONITORING WELL MW—1 (AUGUST 2004),
SHOWING MAXIMUM TPHg CONCENTRATION OF 1,200 PPM AT 40 FEET BGS

TPHg CONCENTRATION NON--DETECTED

e ADDITIONAL GROUNDWATER ASSESSMENT
e APPROXIMATE LATERAL EXTENT OF TPHg

(>500 MG/KG) SOIL CONTAMINATION PLUME
NAME

UNOCAL SERVICE STATION 0353

ST ADDRESS 200 SOUTH CENTRAL AVENUE, GLENDALE, CA

SCALE 1" = 30 DRAWN ED | APPROVED VH [FEYSER (01 /1 7 /05
DATE 09/29/04 SET 1 OF 1 lnrwmue NMBER 10902204
o™ EFP ASSOCIATES FIGURE
grse—; |!l] NORTH BRAND BOULEVARD, SUITE 405 -
# GLENDALE, CALIFORMIA 91202-3023 4
Y o TEL (818) 206-0499 FAX. (818) 266-4362 :




WEST HARVARD STREET

PARKING LOT
— /
SMOG, CHECK STORAGE
SERVICE STA'J'ION: f
5 BURLDING
é CFFICE >
o f : =T
<i Hom RR
CANOPY SL_ SE 550—GALLON TANK
™ », ) MIN—MART DRAIN {WASTE OiL)
r—-
ﬂ _ COUNTER [ Ny L
(391 FPH
@ 587
E MW-1 BLi (ebe FPa
& W n ] @ 55}
“ Y43 ,_.., Bl__, ] CANOPY
= .'_._L . {5.4 PFB |
DT G T @ 050 s fo 6 e
%52 ? @55) 1 : 7/ @ 52')
(ND) .,"' !
X - —erh
g oo ?” bipg lte pea
f I P .
2 E_ L R i ND)
gL e < b O 01 MW-4
FORMER

PARKING LOT

(N/A - NO SAMPLE RECOVERED)
MW-5

APPROACH SIDEWALK APPROACH
MW-7 SOUTH CENTRAL AVENUE
MW-8 MW-9 .
GLENDALE GALLERIA N
L.E G E N D SCALE 1" = 30 .
- i ADDITIONAL GROUNDWATER ASSESSMENT
DISPENSER ISLANDS ' AXIMUM :
o O o et o (B 0% Stom m APPROXNATE LaTeRaL BXTENT OF
_ (5.4 PPB @ 108" - ’ MTBE SOIL CONTAMINATION PLUME
: E@ HYDRAULIC HOIST MW-1 : NAME '
LOCATION OF MONITORING WELL MW—1 (AUGUST 2004), SHOWING MAXIMUM UNOCAL SERVICE STATION 0353

CLARIFIER

APPROXIMATE LATERAL EXTENT COF
MTBE SO CONTAMINATION PLUME

(391 PPB @ 357

ND

MTBE CONCENTRATION OF 391 PPB AT 55 FEET BGS

MTBE COMCENTRATION NON-DETECTED

STEADRESS D00 SOUTH CENTRAL AVENUE, GLENDALE, CA

SCALE 1:: - 30) DRAWN ED APPROVED VH REWISED 01 /1 7/05
DATE 09/29/04 SHEET 1T OF 1 IDRA\MNG NuMeER 1 (G02204
"N EP ASSGCIATES FIGURE
% |I1l NORTH BRAND BOULEVARD, SUITE 405 : L=
f GLENDALE, CALIFORNA 91202-3023 5
{ A/ TEL (BI8) 216-1459 FAX, (818) 246-4362




DEPTH

MW-3

GROUND _SURFACE

MW-|

Bl , B4

10"

—15"

20"

25"

30

fm— 35"

40

45

— 50"

55'

60’

&5’

7o

S

80

e 85"

L2log

g5'

+— 100

108

110°

e 715

120"

128'

— 130"

FORMER UST PAIT

- 41.3

L E G E N D-

Bl LOCATION OF GECPROBE BORING B1
ND —!—41.3 MTBE COMNCENTRATION (NON—DETECTEQ)
f TPHg CONCENTRATION (41.3 mg/kg)

M- LOCATION OF MONITORING WELL MW—1

391%34.4— MTBE CONCEMTRARCH (391 ug/ka)
TPHg CONCENTRATION (34.4 mg/kq)

4 GROUNDWATER TABLE

A"AE CROSS SECTION A—A’

NOTES:

MTBE IN BORING 81 WAS LIKELY DELUTED CUT OF
LABORATORY RESULTS OF THE SOIL SAMPLES.

HORIZONTAL SCALE: 17 = 107
VERTICAL SCALE: 1" = 20'

<J
M

SCALE 17 = 15’

TASK -

ADDITIONAL GROUNDWATER ASSESSMENT

TRE

APPROXIMATE VERTICAL EXTENT OF
TPHg AND MTBE SOl CONTAMINATION — AUGUST 2004

T FNAME

UNOCAL SERVICE STATION 0353

STE AORESS 200 SOUTH CENTRAL AVENUE, GLENDALE, CA

WAL w5 |ORAR E IAPPROV'EDVHIW 01/17,/05

DA 09/28/04 |3 1 OF 1 | miss 10802204

Q EP ASSOCIATES FIGURE
- o3 111l NORTH BRAND BOLLEVARD, SUITE 405

[ SLEMDALE, CALIFORMIA 51202-302% 6
1 TEL. (818) 2L6-LLO9 FAX. (818} 2051362




Additional Groundwater Assessment Glendale Redevelopment Agency
UNOCAL Senvice Station 0353 lanuary 17, 2005

Table 1
Summary of Analytical Results of Soil Samples
UNOCALIL Service Station 0353
200 South Central Avenue, (Glendale, California

MW-6 @ 105 ND ND ND ND ND ND
MW-7 @ 103 ND ND ND ND ND ND
MW-8 @ 105 ND ND ND ND ND ND
MW-9 @ 100" ND ~ ND ND ND ND ND

mg/kg = milligrams per kilogram; wg/kg = micrograms. per kilogram; ND = not detected (see Appendix E for
laboratory Method Detection Limits)

Table 2
Results of Detected CAM Metals
UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

{Units = mg/kg)
Arsenic 2.40 ND ND ND 500 5
Barjum 121 - 120 86.5 61.0 10,000 100
Chromium 15.1 13.7 830 10.2 2,500 560
Cobalt 11.4 10.8 7.60 5.55 8,000 80
Copper 17.6 9.0 11.5 '9.95 2,500 25
Nickel 9.0 9.0 5.45 475 2,000 20
Vanadium' 43.5 433 323 235 2,400 24
Zinc : 62.0 56.0 386 29.1 5,000 250

mg/kg = milligrams per kilogram; TTLC = Total Threshold Limit Concentration; STLC = Soluble Threshold Limit
Concentration; mg/l = milligramos per liter; NI = not detected (see Appendix E for laboratory Method Detection
Limits) )

C\oc 10902204 sep : EP Associates




Additional Groundwater Assessment Glendale Redevelopment Agency
UNOCAL Service Station 0353 January 17, 2005

Table 3
Summary of Groundwater Elevation Data
UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

MW-1 518.789 9-10-04 102.7 416.12
1-4-05 103.02 415.77
MW-2 518.179 9-10-04 102.3 415.93
1-4-05 102.59 415.59
MW-3 517.756 9-10-04 101.86 415.96
1-4-05 102.15 415.61
MWw-4 517.310 9-10-04 102.20 416.15
1-4-05 101.5% 415.80
MW-5 516.847 9-10-04 100.63 416.08
1-4-05 100.93 415.72
MW-6 517.324 1-4-05 102.17 415.15
MW-7 |  516.784 1-4-05 101.92 414.86
MW-8 516.144 1-4-05 100.32 415.82
MW-9 515.502 1-4-05 100.82 414.68

Cidoc 10902204 rep EP Associates



Additionaf Groundwater Assessment ' Glendale Redevelopment Agency
UNOCAL Senvice Station 0353 Janvary 17, 2005

Table 4
Summary of Analytical Results of Groundwater Samples Collected on January 4, 2005
UNOCAL Service Station 0353
200 .South Central Avenue, Glendale, California

Carbon Disulfide - 0.5
Carbon Tetrachloride - 1.6
Chloroform - 1.0
Tetrachloroethene (PCE) - .5
Trichloroethene (TCE) - 1.5
Trichlorofluoromethane - 6.2

MW-2 ND ND ND ND Carbon Tetrachloride - 0.8
Chloroform - 0.9
TCE - 0.6 :

MW-3 ND ND ND ND Carbon Tetrachloride - 0.5
Chloroform - 0.7
PCE-0.8

MTBE - 18.7

MW-4 ND ND ND ND Carbon Tetrachloride - 1.2
Chloroform - 1.1

TCE-1.3
Trichlorofluoromethane - 5.5

MW-5 ND 0.503 ND 0.535 Carbon Tetrachloride - 0.8
Chloroform - 1.0
1,2-Dichloroethane - 1.1
TCE-1.5
Trichlorofluoremethane - 5.3

MW-6 ND ND ND ND Chloroform - 1.0
PCE - 0.6
MTBE - 8.0

MW-7 Nb ND ND ND Chloroform - 0.9
MTBE-2.0

MW-8 ND ND ND - ND Carbon Tetrachloride - 0.6
Chloroform - 0.8
PCE-0.7 '
MTIBE-1.2

MW-9 ND ND ND ND Chloreform - 1.0
PCE-0.9

Trip Blank - - - - ND

mg/l = milligrams per liter; ug/l = micrograms per liter; ND = not detected (see Appendix F for laboratory
Method Detection Limits); -- = not analyzed ]

Cldoc 10902208 repr EP Associates




Additional Groundwater Assessment Glendale Redevelopment Agency
UNOCAL Service Station 0353 } lanuary 17, 2005

Table 5
Summary of Historical Analytical Results of Groundwater Samples for
Main Chemical Constituents
UNOCAL Service Station 0353
200 South Central Avenue, Glendale, California

- Carbon. .

Tetrachloride-
oo (uglh
0.9
1.6
MW-2 | 9-10-04 0.013 ND ND 14.9 ND ND ND
1-4-05 ND ND ND ND ND 0.6 0.8
MW-3 | 9-10-04 0.185 ND 2.6 217 0.5 ND ND
1-4-05 ND ND ND 18.7 0.8 ND 0.5
MW-4 | 9-10-04 0.033 ND ND 445 ND 0.8 ND
1-4-05 ND ND ND ND ND 1.3 1.2
MW-5 | 9-10-04 ND ND ND NI ND 1.1 ND
1-4-05 ND 0.535 ND ND ND 15 0.8
MW-6 1-4-05 ND ND 'ND 8.0 0.6 ND ND
MW-7 1-4-05 ND ND ND 2.0 ND ND ND
MW-8 1-4-05 ND ND ND 1.2 0.7 ND 0.6
MW-9 1-4-05 ND ND ND ND 0.9 ND |  ND

mg/l = milligrams per liter; ug/] = micrograms per liter; ND = not detected {see Appendix E for laboratory Method
Detection Limits); MCL = Maximum Contaminant Levels; N/A = not applicable

Cldocl 10962204 rep EP Associates




MAJOR DIVISIONS

TYPICAL NAMES

CLEAN GRAVELS WITH

WELL-GRADED GRAVELS, GRAVEL-SAND MIXTURES

GRAVELS

MCRE THAN HalF
COARSE FRACTION

LITTLE OR NO FINES

POORLY GRADED GRAVELS, GRAVEL-SAMND MIXTURES

IS LARGER THAN
MO, & SIEVE SIZE

GRAVEL WITH OVER

GM

SILTY GRAVELS, POORLY GRADED GRAVEL-SAND-
SILT MIXTURES

12% FINES

CLAYEY GRAVELS, POORLY GRADED GRAVEL-
SAND-CLAY MIXTURES

CLEAN SANDS WITH

WELL-GRADED SANDS, GRAVELLY SANDS

SANDS
MORE THAN HALF
COARSE FRACTION

LiTTLE OR NOC FINES

COARSE-GRAINED SOILS

FOORLY GRADED SANDS, GRAVELLY SANDS

1S SMALLER THAN
NO. 4 SIEVE SIZE

MORE THAN HALF IS LARGER THAN NO, 200 SIEVE

SANDS WiTH OVER

SILTY SANDS, POORLY GRADED SAND-SILT MIXTURES

12% FINES

CLAYEY SANDS, POORLY GRADED SAND-CLAY MIXTURES

ML

INORGANIC SILTS AND VERY FINE SANDS
=z
= ¥
= LELEIEJTLSIM?TI\JSDWCISQZESSS cL’ 7 INORGANIC CLAYS OF LOW TO MEDIUM FLASTICITY GRAVELLY
o ° / CLAYS, SANDY CLAYS, SILTY CLAYS, L. CLAYS
(n § T1 /
o $% I ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF L.OW
was oL " PLASTICITY
w 11
E ; 8 H
= Mi INORGANIC SILTS, MICACECUS OR DIATOMACEOUS FINE
T e SANDY OR SILTY SOILS, ELASTIC SILTS
i SILTS AND CLAYS
i w LIGUID LIMIT GREATER THAN 50% CH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
=
OH ORGANIC CLAYS OF MEDIUM TO HIGH
PLASTICITY, ORGANIC SILTS
HIGHLY ORGANIC SOILS PT PEAT AND OTHER HIGHLY ORGANIC SOILS

N - BULK OR CLASSIFICATION SAMPLE
' - STANDARD PENETRATION TEST SAMPLE

- NO SAMPLE RECOVERED

I - CORE SAMPLE

- DEPTH TO STAB{LIZED GROUND WATER

- "UNDISTURBED" SPLIT-SPCON OR SHELBY TUBE SAMPLE

- DEPTH TO FIRST GROUND WATER ENCOUNTERED

HC ODOR - HYDROCARBON ODOR

NO - NO ODOR

L0 - SLIGHT ODOR

MD ~ MODERATE ODOR
SG - STRONG CDOR

YOC (PPM) - VOLATILE CRGANIC COMPOUND VAPOR
CONCENTRATIONS IN PARTS PER MILLION DETECTED BY -
PHOTGIONIZATION DETECTOR OR ORGANIC VAPOR
ANALYZER

BLOWS/6" - BLOWS REQUIRED TO DRIVE SAMPLER
6 INCHES WITH A 1.0-POUND HAMMER FALLING
30 INCHES

PROJECT NO.:
NAME 8 LOCATION:
UNOCAL SS 0353

EP ASSQCIATES
y L NORTH BRAND BOULEVARD, SUITE 405
f GLENDALE, CALIFORNIA 912023025

TEL. {818) 246-4L89 FAX, (BI8) 246-8362

10502204

200 SQUTH CENTRAL AVENUE
GLENDALE, CALIFORNIA

KEY TO BORING LOG




L OG O F B ORINSG
. 8
e o I 2 v
= ~ [Bew =
vocC ] Z53 = Z| o
oy | © |2 (388l E |3 |EEE| DESCRIPTION
o |5 |8%8) g |F (%8| ©
T o a9 & =
. (&)
— 3" ~ 4" aspholt
9.7 N T =/ g
0.1 N - 10 "’E SAND, brown, fine to coarse with some fine to coaorse gravel
=1
F — augers grinding
9.2 N 20— GRAVELLY SAND, fine to coarse sand and gravel;
L ] _/ cobbles to 37 poorly sorted, loose, damp
— =
17 N 30—
- = — same
— ]
1.3 N 40— ~ 30% fine to coorse gravet
P —
—] 4
4.1 N L 50—=/] % ~ same
B = | .
0.1 N St — SAND, brown, mostly fine with some coarse sond ond fine gravel
— =
- = | V]
i 7.6 N _ 70t:'/ — mostly fine to medium sand with some fine to coarse grovel
L —{ V
57 N BO _:w_'"/ % SAND, brown, mostly fine with some fine gravel, moderate sorling
. =
u = |
4.0 N 90— I - SILTY SAND, brown, fine sand
| 10.1 N A4 100 _:— — SAND, fine to coorse sand and gravel with fines, very poorly sorted
: | =
1.1 % :E: SM | SILTY SAND, brown, fine sand and gravel, medium dense, moist
L 14.8 N i 1102 i — CLAYEY, SILTY SAND, with fine gravel, saturcted
120 —f: 5. ,
— End of boring at 123" bgs; encountered groundwoter
T ] at approximately 102.5° bgs; set 4" pvc groundwater
— —— monitoring well at 120" bgs.
130 —
140 ——
150 ——
"" =
PROJECT MO. 10902204 , ' N
NAME & LOCATION: UNOCAL S5 0353 : BORING NO. MW-6
EP ASSOCIATES ' 200 SOUTH CENTRAL AVENUE
L . SUITE 405 GLENDALE, CALIFORNIA PAGE:
TEL: (218) 246-4499 FAX: (318) 256-4362 LOGGED BY: ROBIN KIM : ELEVATION:
GC BY: VH EQUIPMENT: CME 85
DATE: 12/16/04 DRILLED BY: WEST HAZMAT
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L OG O F BORING
. - 3
@ o w
Q ~ |Zxwn Y G
YoC o o 3w £ | 2 |d3= o
(PID) 8 %&EEE%E’%EV) DESCRIPTION
T gl 8|l 81>
L&)
L — 4"—6" asphalt
22.4 N -—-E/ SAND, brown, fine—grained, with some coarse gravel and
40.2 N I~ 10 _E cobbles to 37, poorly sorted, loose, damp
= |
26.8 N - 20 E/ A SAND, fine to coarse sand ond gravel
- 30::/ Ve GRAVELLY SAND, fine to coarse sand and gravel with cobbles
| =
29.6 N | V
40—
P —
—= 4
31.7 N —— — . — some, but no cobbles
50—=/ %
20.5 N — g/ SILTY SAND, fine to coorse sond ond some fine gravel
so—= | ¢
70—
_— E/ / o
32.6 N — _—; - same, but with some coarse gravel -
80—/ ¥
36.9 N | % SAND, mostly fine, with some fine grovel
so—= "*
34.7 N — SAND, light brown, mostly fine to medium, moderate sorting
y 100—=
20.1 N % T ;. | sm | SILTY SAND, brown, fine to coarse sand ond some fine gravei,
5T — —-. some clay, poorly sorted, medium dense, moist to wet
48.2 N 10— :
_ = SAND, fine to coarse, saturaoted
1.2 N 120—= =3~
— End of boring at 123" bgs; encountered groundwater
__“ —— at epproximotely 105' bgs: set 4" pve groundwater
— — monitoring well ot 120" bgs.
130——
140 _—:
© 150—=
PROJECT NO. 10902204 _
NAME & [.OCATION: UNOCAL SS 0353 BORING NO. MW-7
EP ASSOCIATES 200 SOUTH CENTRAL AVENUE )
i NORTH BRAND BOUEEVARD, SUITE 405 GLENDALE, CALIFORNIA PAGE:
TEL: (818 246-4699 FAX: (BI8) 246-4362 LOGGED BY: ROBIN KiM : ELEVATION:
Qc 8y: VH EQUIPMENT: CME 85
DATE: 12/15/04 DRILLED BY: WEST HAZMAT
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L O G O F B ORING
: 8
L P £ = n
9 |~ |2xn S14821 o
Yoo | 8 | ¢ |3Ee| £ | T ldRE DESCRIPTION
(P"J) O < z§§ E-J Z [Thod n .
T @ |© al”| s >
(&)
- _: 6" asphalt
28.6 N -—-__:/ ¥ SAND, tan, fine t¢ coarse, loose, demp
43.1 N 10— — some fine to coarse gravel
N =
- — 1
39.5 N _20 _E/ ¥ — some fine grovel
L —A
37.7 N 30— L/ — same
— = U
36.8 N 40 —— — same
—/
— = | V]
29.6 N ‘ 50-—::/ ¥ SILTY SAND, brown, fine to coorse sond with finre gravel
— =1 1
31.8 N 60— SAND, fine to coarse with fine gravel
— =
- = | V]
235 N | 70t:/ SILTY SAND, fine to coarse sand, no gravel, damp
| — | V]
24.6 N so——1 - % SILTY SAND, mostly fine sond
22.2 N o 90— " — same
23.8 N v 100—— SILTY SAND, fine to cogrse sand ond some fine gravel
236 N T = | SMy c SILTY SAND/CLAYEY SAND, brown, mostly fine to medium sond,
- = 5C| dense, moist .
26.7 N | 1o—-j — same but soturated
29.4 N 120 _f = — same )
- ] End of boring at 123" bgs; encountered groundwater
— ot approximately 105’ bgs; set 4" pvc groundwater
= 130—= monitoring well ot 119 bgs.
140——
150—=
PROJECT NO, 10902204 ' -
NAME & LOCATION: UNOCAL SS 0353 BORING NO. MW 8
EP ASSOCIATES 200 SOUTH CENTRAL AVENUE o
11l NORTH BRAND BOULEVARD, SUITE 405 GLENDALE, CALIFORNIA PAGE:
GLENDALE, CALIFORNIA 51202 LOGGED BY: ROBIN KIM ELEVATION:
TEL: (88) 2LO-LA9% FAX: (818} 2L&6-0362 ac BY: - VH g - . EQUIPMENT: CME 85
DATE: 12714/ 04 DRILLED BY: WEST HAZMAT
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G O F BORINGSG

5 =z z
z |% £yl B | @ :
Q I~ [Ben ol B
[an] = .} = &)
. oo | 8 |2 |38d| = | T |ERE DESCRIPTION
(PID) g |35 & PEE| o
_ © g =Ll o=
I o |© a || & b=
[
. = 4"—6" asphalt
=
10—
= |
16.8 N 20—/ v SAND, brown, fine to coarse with fine grovel, poorly sorted,
I — dense, damp
20.8 N T 30'__—%./ /1 GRAVELLY SAND, fine to coarse sond ond grovel
- =11
24.6 N 40 _i SAND, fine to coarse sand and some fine grovel
| —]
— 4
, == )
' — “—E ~ same
23.4 N 60— o
— =11
70— )
- 80——= ¥
N 1
. 38.7 N 90—H " * SAND, mostly fine to medium sand, some coorse
- — = sand and fine gravel :
3B.9 N 16 E=—¥ 100—_5_‘ % SM | SILTY SAND, brown, fine to coarse sond and
: % — — "= some fine gravel, some clay, medium dense, moist
32.9 N 110—=] é — same, but soturated
37.1 N | 120——}: B — same
; - E End of boring ot 123’ bgs: encountered groundwater
; — g > bg 4
{ — at approximately 105’ bgs; set 47 pve groundwater
T 130—= monitoring well at 120" bgs.
140—=
150—]

PROJECT NO. 10902204 _
NAME & LOCATION: UNOCAL SS 0353 BORING NO. MW-9
EP ASSOCIATES 200 SOUTH CENTRAL AVENUE
_ 11 NORTH BRAND BOULEVARD, SUITE 405 GLENDALE, CALIFORNIA PAGE:
}} GLENDALE, CALIFORNIA 91202 ELEVATION:
CTEL: (81B) 266-LA9G-FAX; (318) 266-6362 LOGGED BY: ROBIN KIM - :
' Qc BY: VH EQUIPMENT: CME 85
DATE: 12/13/04 DRILLED BY: WEST HAZMAT
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PS=1;1 0353003

//"“‘— WEST HARVARD STREET
A —_— I —_— R
/ MW—6
N / 416.29 . ]
- MW—7
%‘ i os // APPROACH SIDEWALK V APPROACH \'
g I ’ 7 MW—Z
—CANOP(
3 i M/W—3 A I 4-16 )
g ] 3 / [ 1 IEKJ O /
3 £ 416.81 | I | | oispEnsER .
i % ' | UST || UST ISLANDS
Ly
:23 RIER
5 UNCERGROUID — 41694
N sTaface FanKs '
o L (] x =l o |
g W, 0
- |415.99 8
X () () ]
DISPENSER
F=
= / H “isLanps STATION
o ' , Y, y BUILDING
D U CANCGR
lEE \ MW—4
D | g 7 J
S 2 H7.01 IWASTE oiL
o) = L] TANK
MW—9
415.82
\? Ty
) 2
NOTES: =

Contour lines are interpretive and based on fluid levels
measured it monitoring wells. Elevations are in feet
above mean sea fevel. UST = underground storage
tank.

LEGEND

MW-9 -¢- Monitoring Well with
Groundwater Elevation (feet)

416.90— Groundwater Elevation
Contour

General Direction of
Groundwater Flow

TRC

GROUNDWATER ELEVATION
CONTOUR MAP
May 9, 2005

76 Station 0353
200 South Central Avenue
Glendale, California

FIGURE 2

SCALE {FEET)

0 30
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PS=‘i 11 0353003

- WEST HARVARD STREET
MW—6 - _ -
92
N —]
< MW—7
& ‘é‘ I{ APPROACH SI SDEWALK I/ APPROACH “
4 e ND<SO
‘g“ MW—2
Ly CANCPY ‘$‘
4 | flo we-s T~ 17T [ s
g ; | 3 4 | Il IDooc=a
a3 - J ¥ 320 | [ DISPENSER
i : 2 lUST] | Usrl [ ISLANDS
by T T Thaw—
g FORMER I I -
W UNMDERGROUND i o 1ND<50
= STURAGE TARKS
= e ; NN
| 8¢ g H tJ
< A ( ]
E 5 DISPENSER [0
23 ISLANDS STATION
i ) BUILDING
3 A CANCPY
E MW—4 h
= 3 ND<50
) & [IWASTE Ol
N 2 ) L} TANK
MW—-9
85
8
o
2
[55]
NOTES: MW-5
TPPH = total purgeable petroleum hydrocarbons.
pg/t = microgroms per liter. ND = not detected

ot limit indicated on official loboratory report.

J = estimoated concentration, value is between the
Method Detection Limit (MDL) and the Practicat
Quantitation Limit (PQL). UST = underground
storoge tank. Resulis obtcnned using EPA Method
8260B.

LEGEND

MW-9 -b- Monitoring Well with
Dissolved—Phase TPPH

Concentration {ug/1)

ND<50

SCALE (FEET)

i

G 30

DISSOLVED-PHASE TPPH
CONCENTRATION MAP
May 9, 2005

76 Station 0353
200 South Central Avenue
Glendale, Ccalifornia

FIGURE 3
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-~ WEST HARVARD SIREET
74— P _ ————
MW—6
\ A —- )
2.8
N (I N
"'h-.._..__.-u‘/
< MW—7
E N0 / |£ APPROACH EI SIDEWALK l/ APPROACH \]
3 ) . MW—2
2 —— CANCPY ——y ’¢"
! | R ww-3 [ 17T ND<1.0
S N 3 4 | Il Icooca
3 | NEEE g NDLO | )] | ID/SPENSER?
; P g UST | UST| | /SLANDS
Ly [ & vl e
:23 y FORMER L
w UNDERGROUHID < | ‘lND<1 .0
N STRAGE TAHKS \l !
/= e 3 b
7 - | % E 0 @
<T () ) I
E N DISPENSER
= ISLANDS STATION
3 ﬂ . BUILDING
O 0
Ny MW—4
S g I
O i & ND<1.0 M lwastE o
0] i % 1] TANK
MW—9 |
4 2.5 i
~d
s
i
| ]
NOTES: :
Contour lines are interpretive and based on MW=5
laboratory onalysis results of groundwater somples.
rg/1 = micrograms per Jiter. ND = not detected ND<1.0
at limit indicated on official laboratory report. :
UST = underground storage ionk.
LEGEND
MW—9 -§- Monitoring Well with
Dissolved—Phase Benzene DISSOLVED-PHASE BENZENE
Concentration (ug/1) CONCENTRATION MAP
May 9, 2005
10— Dissolved—Phase Benzene
- Contour (ug/i} ) :
" 76 Station 0353
8 200 South Central Avenue
N Glendale, California
‘é’ SCALE (FEET)
'ﬁ' G 30 FIGURE 4
7] ) .
o,
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PS=1:1 0353-003

- WEST HARVARD STREET
MW—6 - -
ND<2.0
N -
- MW—7
% Ogd ) // If APPROACH 5' SIDEWALK V APPROACH w
3 ) MW—2
5 10 -$—
CANOEY
T T L N
S | i g -l =l
3 . o f E 2 | J1 1 |oseenser)]
i i i - 2 \ | UST || UST | i ISLANDS |
. i
Ly o Thw=
S FORMER S R I
= UNDERGROUNE T — I — (o2
'iJ STARAGE TANKS ! :
= [M-s 5 | I W R
=
R ALY 8 {1 0
R 0) () S
g [ DISPENSER
= ISLANDS STATION
L o BUILDING
(.J | Ll CAMCFRY
T MW—4
S : J
O g 0.32J TIWASTE OfL
95 £ L} TANK
M-ga_-gi
o1
NOTES: §
Contour lines are interpretive and based on 5
laboratory analysis resutts of groundwater 5
samples. MIBE = methyl tertiary buiyl ether. .
Mg/l = micrograms per liter. ND = npot detected
at limit indicated on official laboratory report MW—5
J = estimated concentration, volue is between the
Method Detection Limit (MDL) and the Practical
Quantitation Limit (PQL). UST = underground 0,164
storage tonk. Results obicined using EPA Method
82608.
LEGEND
MW-2 -b- Monitoring Well with ?
Dissolved—Phase MTBE | DISSOLVED-PHASE MTBE
Concentration (ug/1) CONCENTRATION MAP
May 9, 2005
o~ Dissolved—Phase MTBE
- Contour (ug/1)
76 Station 0353
200 South Ceniral Avenue
Glendale, Cdlifornia
R, SCALE (FEET) , 7
?
TRC : " FIGURE 5
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TABLE KEY

- STANDARD ABREVIATIONS

not amalyzed, measured, or collected

LPH = Hiquid-phase hydrocarbons

Trace = less than 0.01 foot of LPH in well

negl = micrograms per liter (approx. equivalent to parts per billion, ppb)

-mg/l = milligrams per liter (approx. equivalent to parts per million, ppm)

ND< = ot detected at or above laboratory detection limit

TOC = top of casing (surveyed reference elevation)

ANALYTES -

BTEX = benzene, toluene, ethylbenzene, and (total) xylenes

DIPE = di-isopropyl ¢ther

ETBE = ethyl tertiary butyl ether

MTBE = meihyl tertiary butyl ether

PCB - = polychlorinated biphenyls

PCE = tetrachloroethene

TBA = tertiary butyl alcohol

TCA = trichicroethane

TCE = richloroethene

TPH-G = total petroleum hydrocarbons with gasoline distinction

TPH-D = -total petrolevm bydrocarbons with diesel distinction

TPPH = total purgeable petroleum hydrocarbons

TRPH = total recoverable petrolenm hydrocarbons

TAME = ftertiary amyl methyl ether

1,1-DCA = ],l-dichloroethape

1,2-DCA = 1,2-dichloroethane (same as EDC, ethylene dichloride)

1,1-DCE = 1,1-dichloroethene

1,2-BCE = 1,2-dichloroethene (cis- and trans-)

NOTES

1. Elevations are in feet above mean sea level. Depths are in feet below surveyed top-of-casing.

2. Groundwater elevations for wells with LPH are calculated as: Surface Elevation — Measured Depth to Water +
(Dp x LPH Thickness), where Dp is the density of the LPH, if known. A valuee of 0.75 is used for gasoline and
when the density is not known. A value of 0.83 is used for diesel.

3. 'Wells with LPH are generally not sampled for laboratory analysis (see General Field Procedures).

4. Comments shown on tables are general. Additional explanations may be included in field notes and Iaboratory
reporis, both of which are included as part of this report.

5. A “J” flag indicates that a reported analytical resuit is an estimated concentration value between the method
detection Iimit (MDL) and the practical quantification limit (PQL) specified by the laboratory,

6. Other laboratory flags (qualifiers) may have been reported. See the official laboratory report {attached) for a
-complete list of laboratory flags.

7. Concentration graphs based on tables (presented following Figures) show non-detect resulis prior to the Second
Quarter 2000 plotied af fixed values for graphical display. Non-detect results reported since that time are plotted at
reporting limits stated in the official laboratory report.

Groundwater vs. Time graphs may be corrected for apparent level changes due to resurvey.
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OVERVIEW OF FEASIBLE REMEDIAL ALTERNATIVES



Remedial Action Plan
Formner 76 Station 0353
July 11, 2005

APPENDIX B
OVERVIEW OF FEASIBLE REMEDIAL ALTERNATIVES

Advantages and disadvantages, limitations, and regulatory and economic concerns for several
feasible remediation alternatives (passive remediation/risk assessment, excavation and
disposal/treatment, and vapor extraction) are discussed in Appendix B.

PASSIVE REMEDIATION/RISK ASSESSMENT

Natural attenuation/biodegradation is a viable alternative to active remediation when soil and
groundwater contaminants do not pose a significant threat to sensitive receptors (e.g., drinking
water wells, groundwater recharge areas). Risk assessment involving environmental fate
modeling can be used to evaluate the threat to these receptors. When human exposure to
hydrocarbon vapors is a possibility, a comprehensive health-based risk assessment can be used to
determine whether present site conditions require corrective action to protect public health. The
evaluation of the risk assessment consists of estimating the potential risks associated with present
site conditions. These estimated risks can be compared to allowable risk levels, if established. If
the estimated risks exceed allowable risk levels, then the risk assessment can be used to derive
site-specific cleanup levels. '

The applicability of the risk assessment is based on site-specific copditions and characteristics of
the chemicals present in the subsurface. Applicability is evalvated by completing a
comprehensive human health-based risk assessment and/or environmental fate analysis.

Advantages: Risk assessments are scientifically defensible and based on the most
current understanding of the chemical toxicity and potential human
exposures. In addition, a risk assessment provides a logical transition
from the acquisition of site-specific data to the evaluation of the data in the
context of potential exposures. Risk assessment is based on the
methodologies of the U.S. Environmental Protection Agency (USEPA),
California Environmental Protection Agency (CEPA) and American
Society of Testing and Materials (ASTM). A comprehensive risk
assessment may also be useful in addressing potential future liabilities
associated with a change in zoning or site use.
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Disadvantages:

Discussion:

The decision to accept site closure through risk assessment is based on the
discretion of the lead regulatory agency and may be influenced by
regulatory agency experience with risk assessment or political factors
associated with the site.

Based on this evaluation of feasible corrective action and review of
remediation alternatives, passive remediation is not considered to be the
most viable option for hydrocarbon-affected present at this site due to the
pending site re-development. However, remediation of the adsorbed-
phase hydrocarbons in the apparent source area, and passive remediation
of dissolved-phase hydrocarbons remaining in the groundwater beneath the
site may result in an acceptable risk.

EXCAVATION AND DISPOSAL/TREATMENT

Soil excavation is ideal when the volume of soil to be excavated is relatively small and when the
excavation would not necessitate unwanted demolition of site structures.

Remedial excavation at this site would entail: 1) abandoning numerous monitoring wells;
2) demolition of numerous onsite structures; 3) excavating soil to depths of approximately 80 fbg ini
the area of the gasoline USTs; and 4) backfilling and compacting the excavation area.

Advantages:

Disadvantages:

Discussion:

Excavation may reduce the time to achieve site closure by eliminating the
source of petroleum hydrocarbons. Excavation is an effective remedial
approach for remediation of sites with low-permeability soils.

An excavation at this site would require the removal of numerous
monitoring wells and the demolition of onsite structures. The excavation
would require the removal of a large volume of soil (over 5,000 cubic yards)
to a depth of up to 80 tbg. The contaminated soil would have to be loaded
and transported to a recycling facility, thereby increasing remediation costs.
A similar volume of backfill material would have to be imported to fill the
excavation.

Although the proposed site re-development activities will result in the
demolition of the existing onsite structures that would have to be removed
during excavation activities. Extensive shoring would be required to
conduct excavation of deep hydrocarbon-affected soil present beneath the
gasoline USTs (total depth of excavation would be approximately 80 fbg).
Therefore, excavation is not considered to be a cost-effective remedial
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option for remediation of the deep (greater than 15 fbg)
hydrocarbon affected soil at this site. However, excavation of the shallow
(less than 15 fbg) hydrocarbon-affected soil at this site will be conducted as
part of site demolition and site redevelopment activities.

VAPOR EXTRACTION

Volatile hydrocarbon vapors can be extracted from the soil by applying a vacuum to one or more
wells. Treatment of extracted vapors may be performed through internal combustion, thermal
oxidation, catalytic oxidation, or carbon adsorption vapor extraction systems. These different
options are briefly discussed below:

1)

2)

3)

4)

Internal combustion engines are used to incinerate extracted vapors. Destruction
efficiencies are typically greater than 95 percent. A make-up fuel, such as
propane, is added before combustion, unless extracted vapor concentrations are
greater than approximately 40,000 parts per million by volume (ppmv). System
operation may be costly when the extracted hydrocarbon vapor concentrations are
lower than approximately 10,000 ppmv.

Thermal oxidation is the most widely used method of treating extracted
hydrocarbon vapors. At elevated temperatures (1,400 to 1,800°F), the molecules of
hydrocarbons and oxygen have sufficient energy to react directly with each other
to form carbon dioxide. A supplemental fuel is added before combustion unless
extraction well vapor concentrations are on the order of a few percent by volume
(>10,000 ppmv).

Non-flame thermal oxidation technology is capable of handling a maximum inlet
concentration of approximately 3,400 ppmv. This technology consists of a
reinforced insulated chamber filled with silica gravel. Factory-installed heating
clements are distributed in the bed. Located above and below the bed are gas duct
passages that allow process gas flow to be reversed through the bed. The gas flow
is controlled by an automatic valve mechanism, which changes the direction of the
gas flow at regular intervals typically ranging from 60 to 480 seconds. This
system is not susceptible to attack by lead or other masking agents in the influent
gas stream.

Catalytic oxidation may be used for remediation purposes. Extracted vapors are
heated and then passed over a catalyst bed. Catalysis lower the reaction’s
activation energy, the energy necessary for the molecules to react. With a catalyst

present, the same reaction as thermal oxidation occurs, but at a lower temperature
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(500 to 900'F) resulting in lower operating and or capital costs. Destruction
efficiencies are typicaily greater than 95 percent.  Hydrocarbon vapor
concentrations greater than approximately 4,000 ppmv must be diluted to prevent
a meltdown of the catalyst bed.

5) Activated carbon beds can be used to treat hydrocarbon vapors. This technology
is economically feasible for low hydrocarbon concentrations (<200 ppmv) and
low flow rates. '

Advantages:

Disadvantages:

Discussion:

This technology offers proven performance, readily available equipment
and easy installation. Vapor extraction can be used to treat large volumes
of hydrocarbon-affected soil at shallow or deep depths, and can be used
under buildings and other locations that can not be excavated. Once
installed, operation and maintenance of the VES can be performed with
minimal disruption to site business operations.

This method is less successful in removing hydrocarbons from
low-permeability soils. Preferential airflow paths in heterogeneous soils
may inhibit airflow and volatilization in low-permeability soils. Conduit
trenching and equipment purchase as well as continued system operation
and maintenance render this technology a high-cost option.

Based on this review of remediation alternatives, this technology is
considered to be the most viable option for remediation of the deep
(greater than 15 fbg) hydrocarbon-affected soil present in the area of the
gasoline USTs. The results of feasibility testing indicate high vapor flow
rates and high hydrocarbon vapor concentrations.
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APPENDIX C

GENERAL FIELD PROCEDURES

A description of the general field procedures vsed during site investigation and monitoring
activities is presented below. For an overview of protocol, refer to the appropriate section(s).

DRILLING AND SOIL SAMPLING

Soil borings arc drilled using continuous-flight, hollow-stem augers. Borings that are not
completed as monitoring wells are grouted to within 2 feet of the ground surface with volclay grout.
The remaining 2 feet is filled with concrete.

Soil samples are obtfained for soil description, field hydrocarbon vapor screening, and possible
laboratory analtysis. Soil samples are retrieved from the borings by one of two methods:
1) continuously, using a 5-foot-long, continuous-core barrel sampler advanced into the soil with the
lead auger; sample tubes are driven into the core with a mallet, or 2) at 2.5- or 5-foot intervals,
using a standard split-spoon sampler lined with four 1.5-inch-diameter stainless steel or brass
sample inserts. The split-spoon sampler is driven approximately 18 inches beyond the lead auger
with a 140—pound hammer dropped from a height of 30 inches.

For hand auger borings and hand-held, power-driven auger borings, soil samples are retrieved usmg
a hand-driven slide hammer lined with a 1.5-inch-diameter stainless steel sample tube.

During drilling activities, soil adjacent to the laboratory sample is screened for hydrocarbon vapors
using a photo-ionization detector (PID) or equivalent field instrument. For each hydrocarbon vapor
screening event, a 6-inch-long by 2.5-inch-diameter sample insert is filled approximately 1/3 fuil
with the soil sample, capped at both ends, and shaken. The probe is then inserted through a small
opening in the cap, and a reading is taken after approximately 15 seconds and recorded on the
boring log. The remaining soil recovered is removed from the sample insert or sampler, and
described in accordance with the Unified Soil Classification System. For each sampling interval,
field estimates of soil type, density/consistency, moisture, color, and grading are recorded on the
boring logs.

EXCAVATION SOIL SAMPLING

Excavation soil samples are collected either by driving a stainless steel sample tube directly into
freshly uncovered soil, or from the backhoe bucket by driving the sample tube into a relatively
coherent and undisturbed portion of soil within the bucket. Excavated soil is temporarily stockpiled
onsite. Stockpile samples are collected by shoveling below the surface of the pile and inserting a
steel sample tube into the soil.
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SOIL SAMPLE HANDLING

Soil sample handiing follows the same basic protocol for both drilling and excavation activities.
Upon retrieval, soil samples are immediately removed from the sampler, sealed with Teflon
sheeting and polyurethane caps, and wrapped with hydrocarbon-free tape. Each sample is labeled
with the project number, boring/well number, sample depth, geologist's initials, and date of
collection. After the samples have been labeled and documented in the chain of custody record,
they are placed in a cooler with ice at approximately 4 degrees Celsius (°C) prior to and during
transport to a state-certified laboratory for analysis. Samples not selected for immediate analysis
may be transported in a cooler with ice and archived in a frostless refrigerator at approximately 4°C
for possible future testing.

MONITORING WELL INSTALLATION

Monitoring wells are constructed of 4-inch-diameter, flush-threaded Schedule 40 PVC blank and
screened (0.020-inch slot size} casing. Where possible, the screened interval will extend at least 10
feet above, and 10 to 20 feet below, the top of the groundwater table. The annular space
surrounding the screened casing is backfilled with No. 3 Monterey sand (filter pack) to
approximately 2 feet above the top of the screened section.

During well construction, the filter pack is completed by surging with a rig-mounted surge block.
A 3-foot-thick bentonite annular seal is placed above the filter pack. The remaining annular space
is grouted with Portland cement and/or bentonite grout to the surface. Utility access boxes are
installed slightly above grade. Locking, watertight caps are installed to prevent unauthorized access
to the well, and limit infiltration of surface fluids. '

FLUID LEVEL MONITORING

Fluid levels are monitored in the wells using an electronic interface probe with conductance
sensors. The presence of liquid-phase hydrocarbons is verified using a hydrocarbon-reactive paste.
The depth to liquid-phase hydrocarbons and water is measured relative to the well box top or top of
casing. Well box or casing elevations are surveyed to within 0.02 foot relative to a county or city
bench mark.

GROUNDWATER PURGING AND SAMPLING

Groundwater monitoring wells are purged and sampled in accordance with standard regulatory
protocol. Typically, monitoring wells that contain no liquid-phase hydrocarbons are purged of
groundwater prior to sampling so that fluids sampled are representative of fluids within the
formation. Temperature, pH, and specific conductance are typically measured after each well
casing volume has been removed. Purging is considered complete when these parameters vary less
than 10% from the previous readings, or when four casing volumes of fluid have been removed.
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